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Executive Summary 

A Site Screening Process (SSP) Investigation was conducted for six Site Screening Areas 
(SSAs) at the Naval Support Facility, Indian Head (NSF-IH) in Indian Head, Maryland, 
under contract task order 050 of Comprehensive Long-Term Environmental Action, Navy 
(CLEAN) III, contract N62470-02-D-3052. The six SSAs are 

• Site 19—Catch Basins at Chip Collection Houses 

• Site 26—Thermal Destructor 2 

• Site 27—Thermal Destructor 1 

• Wetland Area Adjacent to Site 45  

• Stump Neck Solid Waste Management Unit (SWMU) 14—Photographic Lab Septic Tank 
System 

• Stump Neck SWMU 30—Building 2015 Dry Well 

Field investigation activities were performed in October and November 2005, in June 2006, 
in July and August 2007, and in July, August, September and December 2008 to present site-
specific information for use by members of the Navy, U.S. Environmental Protection Agency 
Region III, Maryland Department of the Environment, and NSF-IH with the objective of 
moving the six SSAs through the SSP and gaining endorsement from the Indian Head 
Installation Restoration Team (IHIRT) on the appropriate management decision for each 
site. This report presents the investigation methods, findings, and recommendations for 
each SSA and provides the basis for making management decisions for each SSA following 
the Comprehensive Environmental Response, Compensation, and Liabilities Act process.  

Following the completion of the SSP Investigation, field observations, field measurements, 
and analytical data from each SSA were reviewed and interpreted. Analytical results were 
evaluated and compared against human health and ecological screening criteria and 
installation-specific background concentrations, and on the basis of this process it was 
decided whether there would be further investigation or no further action for each site. 
Table ES-1 summarizes the field investigations, laboratory analyses, and recommended 
action for each SSA. 

Based on the findings of the SSP Investigation, further investigation is recommended for 
Stump Neck SWMU 14; removal actions are recommended for Site 19 and Site 27; and no 
further action is recommended for Site 26, Wetland Area Adjacent to Site 45, and Stump 
Neck SWMU 30. 
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SSP Investigation Report

Site 19—Catch Basins 
at Chip Collection 
Houses

NA NA NA NA 9 NA TAL metals, explosives 
(including nitroglycerin and 
nitroguanidine), TOC, and pH

Further Investigation

Site 26—Thermal 
Destructor 2

NA NA NA 4 4 0 UDMH, Hydrazine, TAL 
metals, TCL SVOCs, TCL 
VOCs, explosives (including 
nitroglycerin and 
nitroguanidine), TOC, and pH

No Further Action

Site 27—Thermal 
Destructor 1

NA NA NA 4 5 4 Surface Soil: TAL metals
Subsurface Soil: UDMH, 
Hydrazine, TAL metals, TCL 
SVOCs, TCL VOCs, 
explosives (including 
nitroglycerin and 
nitroguanidine), TOC, and pH

Further Investigation

Wetland Area Adjacent 
to Site 45

NA NA 2 NA NA NA TAL metals (filtered and 
unfiltered), DOC, TOC, pH, 
and hardness

No Further Action under 
CERCLA

Soil: TCL VOCs, TCL 
SVOCs, TAL metals, TOC, 
and pH.

Groundwater: TCL VOCs, 
TCL SVOCs, TAL metals 
(filtered and unfiltered), 
hardness, TOC, and pH.

Soil: TCL VOCs, TCL 
SVOCs, TAL metals, TOC, 
and pH.

Groundwater: TCL VOCs, 
TCL SVOCs, TAL metals 
(filtered and unfiltered), 
hardness, TOC, and pH.

TAL = Target Analyte List SWMU = Solid Waste Management Unit
TCL = Target Compound List  VOC = Volatile Organic Compound

Surface Water 
Samples

NA

NA

Subsurface 
Soil Samples

7

4

CERCLA = Comprehensive Environmental Response, Compensation, and Liabilities Act

Notes:
Number of samples does not include QA/QC samples.

DOC = dissolved organic carbon TOC = Total Organic Carbon
NA = Does not apply to the Site Screening Area SVOC = Semivolatile Organic Compound

0 No Further ActionStump Neck SWMU 
30—Building 2015 Dry 
Well

4 4 4

Stump Neck SWMU 
14—Photographic Lab 
Septic Tank System

2 1 6 0 Further Investigation

TABLE ES-1
Summary of SSP Investigation Sampling and Recommended Actions

NSF-IH, Indian Head, Maryland

Site
Monitoring 

Wells Installed
Groundwater 

Samples
Soil 

Borings

Surface 
Soil 

Samples Laboratory Analyses

Recommended Action
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SECTION 1 

Introduction 

This report presents the Site Screening Process (SSP) Investigation results for six sites at 
Naval Support Facility Indian Head (NSF-IH), in Indian Head, Maryland (Figure 1-1). The 
SSP Investigation was performed in accordance with the Final Site Screening Process 
Investigation Work Plan (CH2M HILL, 2005a) under the Comprehensive Long-Term 
Environmental Action, Navy (CLEAN) contract number N62470-02-D-3052, contract task 
order 050. CH2M HILL has prepared this report for use by the Indian Head Installation 
Restoration Team (IHIRT), which comprises the Navy, U.S. Environmental Protection 
Agency (USEPA) Region III, Maryland Department of the Environment (MDE), and NSF-IH. 

This report summarizes SSP Investigation activities and recommended site management 
decisions for the following Site Screening Areas (SSAs): 

• Site 19—Catch Basins at Chip Collection Houses 
• Site 26—Thermal Destructor 2 
• Site 27—Thermal Destructor 1 
• Wetland Area Adjacent to Site 45  
• Stump Neck solid waste management unit (SWMU) 14—Photographic Lab Septic Tank 

System 
• Stump Neck SWMU 30—Building 2015 Dry Well 

Three additional SSAs are covered under contract task order 050 and are being addressed 
through other SSP-related documents. These sites are 

• Site 8—Mercury Contamination at Building 766 
• Site 40—Palladium Catalyst in Sediment 
• Site 56—Lead Contamination at Industrial Wastewater Outfall 87 

IHIRT members signed a Concurrence for No Further Action document for Site 40 on 
April 29, 2004, after reviewing the desktop evaluation for that site (CH2M HILL, 2004a). 

A synopsis of historical uses, previous environmental investigation results, and removal 
actions at Sites 8 and 56 was presented by CH2M HILL (2004b). Following a review of that 
document, the IHIRT agreed that further investigation was necessary. Additional 
investigation was performed in 2005, and results of the investigation are summarized by 
CH2M HILL (2005b).  

1.1 Overview of Site Screening Process 
SSAs are locations that may, but are not yet known to, pose a threat to public health, public 
welfare, or the environment. SSAs may be Resource Conservation and Recovery Act 
(RCRA) SWMUs, RCRA Areas of Concern (AOCs), or Comprehensive Environmental 
Response, Compensation, and Liabilities Act of 1980 (CERCLA) AOCs. The six SSAs 
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included in the SSP Investigation were identified in the USEPA Region III and U.S. 
Department of the Navy (2000) Federal Facility Agreement. 

Per the Federal Facility Agreement for NSF-IH, an SSP is initiated at an SSA “to determine if 
there have been releases of hazardous substances, pollutants, contaminants, hazardous 
wastes, or hazardous compounds to the environment from the SSA.” At some SSAs, this 
determination can be made by completing a desktop evaluation using available site 
information and previous investigation results. At other sites, field investigations are 
required to determine if releases have occurred. The six SSAs at the NSF-IH facility covered 
under this report required field investigations to determine if releases have occurred. 

An SSP Investigation consists of three general steps: 

1. Submittal of an SSP Investigation Work Plan to the IHIRT. The SSP Investigation Work 
Plan outlines the activities necessary to determine if a release of contaminants to the 
environment has occurred at a particular SSA. (The SSP Investigation Work Plan for the 
sites addressed in this document was submitted to the IHIRT in April 2005.) 

2. Following the IHIRT approval of the SSP Investigation Work Plan, an SSP Investigation 
is executed in accordance with the SSP Investigation Work Plan. (The IHIRT approved 
the SSP Work Plan in May 2005.) 

3. SSP Investigation methods, findings, and recommendations are summarized in an SSP 
Investigation Report, which is submitted to the IHIRT for review. (This report is the SSP 
Investigation Report.) 

This report, the third of the three steps, provides the basis for making one of the two 
following management decisions for each SSA, following the CERCLA process: 

1. Perform a Remedial Investigation (RI), Feasibility Study (FS), and/or other investigation 
or remedial action as warranted at the SSA 

2. Remove the SSA from further study because the site does not appear to pose a threat or 
potential threat to public health, public welfare, or the environment and no further 
action is warranted 

This report includes signed signature pages at the front of the document for sites that 
require no further action. The signature pages contain the following caveat: “In the event 
that contamination posing an unacceptable risk to human health or the environment is 
discovered after execution of the SSP for any of the sites, the IHIRT agrees to reevaluate the 
SSAs as deemed necessary.”  

1.2 Project Objectives 
The objective of these investigations is to move six SSAs through the SSP and gain 
endorsement from the IHIRT on the appropriate management decision for each site.  

To achieve this objective, chemical data for various environmental media were collected and 
evaluated for each site. Analytical results for all media evaluated were compared against 
regulatory and risk-based standards and criteria and applicable background values to assess 
whether the analyzed chemicals pose an unacceptable risk to human health or ecological 
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receptors. This report documents the data evaluation process that was followed for each 
SSA and on that basis provides a recommended management decision for each SSA. As 
described in Section 1.1, the two possible management decision outcomes are to perform 
further investigations (e.g., RI and/or FS) or remedial actions at the site or to remove the site 
from further study under the CERCLA process. 

1.3 Base Setting 
NSF-IH is a military facility located in northwestern Charles County, Maryland, 
approximately 25 miles southwest of Washington, D.C. The facility consists of two tracts of 
land: the main area on the Cornwallis Neck Peninsula and the Stump Neck Annex located 
across the Mattawoman Creek (Figure 1-1).  

The main area is approximately 2,500 acres and is bounded by the Potomac River to the 
northwest, west, and south; the Mattawoman Creek to the south and east; and the town of 
Indian Head to the northeast (Figure 1-2). Included as part of the main area are Marsh 
Island and Thoroughfare Island, which are located in the Mattawoman Creek. Elevations 
range from sea level to approximately 125 feet above mean sea level. 

The Stump Neck Annex is approximately 1,084 acres and is bounded by the Mattawoman 
Creek to the northeast, the Potomac River to the northwest, and the Chicamuxen Creek to 
the south-southwest (Figure 1-3). Elevations range from sea level to approximately 10 feet 
above mean sea level. 

Both the main area and the annex are on the National Priorities List, but they are separated 
by the Mattawoman Creek (noncontiguous) and have separate USEPA identification 
numbers and perform dissimilar operations.  

1.4 Site Screening Areas 
Locations of Sites 19, 26, and 27 and the Wetland Area Adjacent to Site 45 are shown in 
Figure 1-2 (main area). Locations of Stump Neck SWMU 14 and Stump Neck SWMU 30 are 
shown on Figure 1-3 (Stump Neck Annex). 

1.4.1 Site 19—Catch Basins at Chip Collection Houses 
Site 19 is west of Silo Road and consists of the drainage areas leading from the two chip 
collection houses, Buildings 785 and 1051, the primary source areas. Historically, 
wastewater containing explosive chips and metallic salts drained from the two buildings 
into catch basins.  

1.4.2 Site 26—Thermal Destructor 2 
Site 26 is adjacent to Jenkins Road on the east side of the main area, approximately 500 feet 
north of Mattawoman Creek. The site consists of the area surrounding the location of the 
former thermal destructor unit (designated Building 1595) and its drainage area. Building 
1595 was the prior location of a propane-fired thermal destructor, or incinerator, used to 
burn hydrazine-containing fuel and unsymmetrical dimethylhydrazine (UDMH)-
contaminated wastewater between 1976 and 1978. 
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1.4.3 Site 27—Thermal Destructor 1 
Site 27 is north of Hershey Road, on the east side of the main area, approximately 400 feet 
north of Mattawoman Creek. The former Thermal Destructor 1 had been on a concrete pad 
(designated Building 1584), adjacent to Building 406. The incinerator, which operated from 
1976 to 1979, burned hydrazine-containing fuel and UDMH-contaminated wastewater. 

1.4.4 Wetland Area Adjacent to Site 45  
The Wetland Area Adjacent to Site 45 is approximately 100 feet south of the main 
investigation area of Site 45 and approximately 100 feet east of Building 1990. Site 45, a 
location where abandoned drums were previously investigated (HydroGeoLogic, 2004), is 
in the northwest-central portion of NSF-IH. The findings of the RI indicated that several 
inorganic compounds (copper, lead, zinc, aluminum, and silver) may pose an unacceptable 
risk to ecological receptors at the wetland area (HydroGeoLogic, 2004). 

1.4.5 Stump Neck SWMU 14—Photographic Lab Septic Tank System  
Stump Neck SWMU 14 is on the north side of the Stump Neck Annex and is approximately 
300 feet south of the Potomac River. The site consists of a photographic laboratory 
(Building 22SN), X-ray facility (Building 2009), and their original septic tank, associated 
discharge lines, and drain fields. 

1.4.6 Stump Neck SWMU 30—Building 2015 Dry Well 
Stump Neck SWMU 30 is north of Archer Avenue, on the east side of the Stump Neck 
Annex and is approximately 1,800 feet south of the Potomac River. Stump Neck SWMU 30 
consists of a dry well that was connected to a laboratory, previously located in Building 
2015. Historical discharges to the dry well included chemical waste, wash water, cooling 
water, and film development chemicals. 
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SECTION 2 

Investigation Methods 

Field investigations at the SSAs were performed in October and November 2005. During the 
SSP Investigation, field and laboratory activities were performed in accordance with the 
Final SSP Investigation Work Plan (CH2M HILL, 2005a). General field and laboratory 
analytical methodologies for the SSP Investigation are described in this section. The quality 
control requirements specified in the Master Quality Assurance Project Plan (QAPP) (Tetra 
Tech NUS, Inc., 2004) and the SOPs attached to the Master Field Sampling Plan (FSP) (Tetra 
Tech NUS, Inc., 2004) were followed to establish analytical quality. Site-specific field 
methodologies and sampling locations are described in Sections 4 through 9 of this report.  

Additional Investigations were conducted during July and August 2007, and July, August, 
September and December 2008, as documented in a technical memorandum entitled 
Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 at Naval Support Facility, 
Indian head, Indian Head, Maryland (CH2M HILL, 2009) (Appendix A). Field methods were 
generally consistent with those employed during the SSP Investigation and are described in 
the Additional Investigation Work Plan presented as Attachment A to Appendix A. 

2.1 Field Methods 
Field methods employed during the SSP Investigation consisted of borehole drilling and 
abandonment; well installation monitoring and development; sampling of groundwater, 
surface soil, subsurface soil, and surface water; surveying; and investigation-derived waste 
(IDW) management. These field methods are summarized in the subsections that follow. 

2.1.1 Borehole Drilling and Abandonment 
During the SSP Investigation, soil borings were advanced at the SSAs to assess soil 
conditions. Borehole drilling and abandonment methods are discussed in the following 
subsections. 

Hollow-Stem Auger Drilling 
A truck-mounted hollow-stem auger (HSA) rig was used to advance soil borings. Boreholes 
were advanced using 4¼-inch-inner-diameter, 8-inch-outer-diameter HSA. Unless specified 
otherwise, boreholes were advanced to 5 feet below the first saturated zone encountered 
during drilling. If refusal was encountered before the first saturated zone, then the soil 
borings were terminated at refusal.  

Each soil boring was continuously sampled, for the purpose of soil logging, using a 2-inch-
diameter, 2-foot-long stainless steel split spoon.  The field logger inspected and logged 
subsurface soil conditions and measured volatile organic vapors using a photoionization 
detector (PID) equipped with an 11.2-eV bulb. Subsurface conditions and PID readings were 
recorded on CH2M HILL’s standard boring log forms for each soil boring advanced 
(Appendix B). 

091610001WDC 2-1 



SITE SCREENING PROCESS REPORT  

Borehole Abandonment 
Boreholes that were not converted into monitoring wells were abandoned in accordance 
with Code of Maryland Regulations 26.04.04.11, Abandonment Standards. Boreholes were 
backfilled with a bentonite clay mixture consisting of at least 2 pounds of bentonite clay per 
1 gallon of water.  

2.1.2 Monitoring Well Installation and Development 
Monitoring wells were installed at Stump Neck SWMUs 14 and 30. Monitoring well 
boreholes were advanced and logged following the procedures described in Section 2.1. 
Monitoring wells were constructed of 2-inch-diameter polyvinyl chloride risers, and 10-foot-
long 0.010-inch slotted screens were installed. The intent was to install the well screen in a 
manner so that the screen depth interval intersected the first encountered saturated zone, 
which would indicate the presence of the water table. 

After well installation, the wells were developed by overpumping and surging until the 
water ran clear or until the field geologist determined the well could not be developed 
further. (See Section 5.4.1 of Tetra Tech NUS, Inc. (2004), for methods and procedures.) 
Approximately 50 gallons was purged from each well. A monitoring well construction log 
was created for each well (Appendix C).  

Following installation, wells were surveyed for horizontal and vertical coordinates 
according to the procedures outlined in Section 2.1.7. 

2.1.3 Groundwater Sampling 
Prior to sampling, the depth to groundwater was measured to the nearest 0.01 foot using a 
water level indicator. The water-level depth and well depth was used to calculate the 
volume of groundwater in the well.  

Specific conductance, pH, turbidity, oxidation-reduction potential (ORP), dissolved oxygen 
(DO), and temperature were recorded at regular volume intervals (e.g., after every 0.5 
gallons purged). The purging process continued until the parameters were stable or at least 
five well volumes were removed, whichever came first (pH within 0.05 units; temperature 
within 1°C; and ORP, dissolved oxygen, and specific conductance within 10 percent over 
three consecutive measurements at least 3 minutes apart). Turbidity was reduced to the 
extent practical. Well stabilization parameters are provided in Table 2-1 for wells at 
SWMU 14 and SWMU 30. After purging was complete, samples were collected directly from 
the pump tubing.  

2.1.4 Surface Soil Sampling 
In this report, “surface soil” samples refer to those that were collected within the uppermost 
2 feet below ground surface (bgs). During the SSP Investigation in 2005, surface soil samples 
were collected using one of two methods. At Site 19, a trowel was used to collect surface soil 
samples (exclusive of quality assurance/quality control samples described in Section 2.2) 
from 0 to 0.5 feet bgs. At site 26, four surface soil samples were collected from 0 to 2 feet bgs 
using a track geoprobe drill rig because of wet ground conditions. Drilling techniques using 
the track geoprobe drill rig were the same as defined for HSA drilling. These samples were 
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collected directly from the split spoon sampler. Methods for additional soil sampling 
performed in at Site 27 in 2006 will be detailed in a subsequent version of this report. 

2.1.5 Subsurface Soil Sampling 
Fifteen subsurface soil samples were collected and analyzed. One soil sample from every 
soil boring was retained for laboratory analysis with the exception of one soil boring at 
Stump Neck SWMU 14, where two soil samples were collected from one boring because 
field evidence of contamination was noted at multiple depth intervals. The presence of soil 
contamination was assessed in the field on the basis of PID measurements and inspection of 
the soil sample for discoloration, staining, and obvious odors. Field observations were 
recorded in the log book.  

2.1.6 Surface Water Sampling 
Two grab surface water samples were collected from the Wetland Area Adjacent to Site 45 
when the water depth was 6 inches or more, to minimize the inclusion of sediment in the 
surface water samples. Surface water samples were collected after a rainfall event. At each 
location, after collecting a sample for laboratory analysis, pH, specific conductance, 
turbidity, ORP, DO, and temperature was recorded.  

2.1.7 Surveying 
Groundwater-monitoring wells were surveyed by a Maryland-registered land surveyor. 
Existing survey monuments at NSF-IH were used as reference points. Horizontal locations 
were surveyed to ± 0.1 foot according to Maryland State Plane Coordinate System, North 
Zone, North American Datum, 1983 (NAD 83). Vertical elevations were surveyed to 
± 0.01 foot, based on the National Geodetic Vertical Datum, 1929. Each groundwater-
monitoring well elevation was measured from the notch on the top of the casing riser pipe 
and at ground surface. Soil, surface water, and sediment locations were surveyed with a 
portable Global Positioning System (GPS) unit.  

2.1.8 Investigation-Derived Waste Handling 
IDW produced during the SSP Investigations consisted of soil cuttings from soil borings and 
well installation; groundwater from well installation, well development, and well purging 
during sampling activities; and personal protection equipment. 

Three staging areas for the IDW were coordinated with base personnel prior to initiation of 
field activities (Site 26, Site 27, and Stump Neck SWMU 14). Twenty-eight 55-gallon drums 
of IDW—11 of groundwater and 17 of soil—were generated. One drum containing soil 
cuttings was generated at both Site 26 and Site 27. Four drums of groundwater and 
10 drums of soil were generated at Stump Neck SWMU 14. Stump Neck SWMU 30 
investigations generated seven drums of groundwater and five drums of soil.  

A composite sample of IDW water generated from groundwater sampling activities and 
IDW soil from Stump Neck SWMU 14 and Stump Neck SWMU 30 soil cuttings were 
collected for Toxicity Characteristic Leaching Procedure (TCLP) analysis of volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, herbicides, 
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metals, wet chemistry, and reactivity. There were no detections as a result of groundwater 
and soil IDW analyses. 

Three empty drums are available at the Stump Neck staging area and one empty drum is 
available at the Site 27 staging area in the event additional IDW would be generated.  

2.2 Laboratory Analysis 
The numbers of samples collected for laboratory analysis are given in Table ES-1. For each 
environmental medium, field duplicates were collected at a frequency of 5 percent (one for 
every 20 primary samples). A minimum of one field duplicate was collected for each 
environmental matrix except surface water. Field QC samples such as matrix spike/matrix 
spike duplicates and rinsate/equipment blanks were collected at a frequency of 5 percent of 
the project investigative samples (one for every 20 primary samples). A trip blank 
accompanied each cooler of samples that were submitted for VOC analysis. Equipment 
blanks were collected for every 10 samples and no more frequently than once per day. At 
least one equipment blank and field blank was collected per week. The laboratory analyzed 
samples for the parameters listed below and followed the Quality Assurance Project Plan 
(QAPP) (Tetra Tech NUS, Inc., 2004): 

• Hardness (USEPA 130.2) 
• Nitroglycerin (SW-846 8332) 
• Nitroguanidine (SW-846 8330 (modified)) 
• Nitroaromatics/Nitramines (SW-846 8330 (modified)) 
• pH (SW-846 9045C) 
• Target Analyte List (TAL) metals (contract laboratory program ILM04.1) 
• Target Compound List (TCL) SVOCs (contract laboratory program OLM04.2) 
• TCL volatile organic compounds (VOCs) (contract laboratory program OLM04.2) 
• Dissolved organic carbon (DOC) (SW-846 9060) 
• Total organic carbon (TOC) (SW-846 9060 (aqueous) Lloyd Kahn Method (solid)) 
• UDMH/Hydrazine (ion chromatography, no standard method exists) 

Data validation was performed for 100 percent of the investigative samples. The majority of 
the data underwent level 3 data validation, which included a review of data summaries of 
pertinent information. Level 4 data validation was performed on approximately 10 percent 
of the data, which included review of data summaries of pertinent information and 
verification using raw data of reported target analytes/calculations for a percentage of the 
data. The electronic data deliverables (EDD) were obtained from the subcontract 
laboratories, which are compatible with the Environmental Restoration Information System 
software. The quality of the EDD was verified and data validation was performed per the 
Navy (CLEAN III) guidelines and using the QAPP. 
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Table 2-1
Well Stabilization Parameters

SSP Investigation Report

NSF-IH, Indian Head, Maryland

Well ID pH
Specific 

Conductance
(mS/cm)

Turbidity
(NTU)

ORP
(mV)

DO
(mg/L)

Temp
(oC)

IU14MW011105 4.94 0.284 20.6 310 NA 16.2
IU14MW021105 NC NC NC NC NC NC
IU30MW011105 NA NA NA NA NA NA
IU30MW021105 5.44 0.210 101 235 0.74 18.1
IU30MW031105 4.68 0.325 73.8 329 11.47 18.39
IU30MW041105 4.79 0.322 3.2 324 12.03 19.46
 mS/cm = millisiemens per centimeter
NTU = nephelometric turbidity units
mg/L = milligrams per liter
oC = degrees celsius

mV = millivolts
NC = Not Collected (Dry Well)
NA = Not Available

Page 1 of 1



SECTION 3 

Data Evaluation Process 

As noted in Sections 1 and 2, data collected during the SSP Investigation were evaluated in 
order to recommend an appropriate management decision for each SSA. This section 
explains the process that was followed to evaluate the data in both a human health and 
ecological screening context.  

Five of the six SSAs utilized the data evaluation process described in this section. The 
Wetland Area Adjacent to Site 45 was handled differently, in accordance with the SSP 
Investigation Work Plan. At this site, a previous ecological risk assessment (ERA) had found 
that aluminum, copper, lead, silver, and zinc in surface water pose a potential risk to 
ecological receptors in surface water. Data collected during the SSP Investigation were used 
to assess whether the potential risks in surface water are still present in the wetland area. 
Additional information on data evaluation at this site is provided in Section 7 of this report. 

3.1 Data Evaluation Overview 
Figure 3-1 provides a flowchart of the data evaluation process that was implemented during 
the SSP Investigation. To implement the decision logic presented in Figure 3-1, a two-step 
quantitative screening process was followed for both human health and ecological risk 
screening to identify chemicals of potential concern (COPCs). Chemicals emerging as 
COPCs from the screening process were further evaluated to determine whether the site 
warranted further investigation.  

3.1.1 Step 1 Screening—Comparison against Risk-Based Criteria   
Chemical concentrations were compared against risk-based screening levels to determine 
whether an unacceptable human health or ecological risk might exist. The screening levels 
selected for human health and ecological screening are discussed in Sections 3.2 and 3.3, 
respectively. For each site and environmental medium, the maximum concentration for each 
chemical was compared against the respective risk-based screening level. Chemicals with 
one or more concentrations exceeding the screening level were carried forward to Step 2. 

3.1.2 Step 2 Screening—Comparison against Background Concentrations 
Chemical concentrations in soil and groundwater that exceeded risk-based screening levels 
were further evaluated by comparing the maximum detected concentrations to site 
background concentrations provided in the Background Soil Investigation Report for Indian 
Head and Stump Neck Annex Naval Surface Warfare Center, Indian Head, Maryland 
(Background Soil Investigation Report; Tetra Tech NUS, Inc., 2002a).  

Surface soil concentrations were compared against the 95 percent Upper Confidence Limit 
(95 percent UCL) background concentrations identified in Table 4-2 (non-clay-like surface 
soils) in the Background Soil Investigation Report. Subsurface soil concentrations were 
compared against the 95 percent UCLs provided in Table 4-4 (non-clay-like subsurface soils) 
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of the Background Soil Investigation Report. Non-clay like soil concentrations, as opposed 
to those for clay-like soils, were used in the comparison because they were generally more 
conservative (i.e., lower) than the clay-like soils and because they were more representative 
of site soil conditions that were observed during the SSP Investigation.  

For chemical concentrations in groundwater, the maximum detected concentration for each 
chemical was compared against the 95 percent UCL background concentration identified in 
Appendix A of the Background Soil Investigation Report.  

3.1.3 Additional Considerations 
COPCs identified in the Step 2 screening were assessed in a broader, semi-quantitative 
manner to determine whether the site warrants further consideration of potential human 
health and/or ecological risk. To perform this evaluation, maximum COPC concentrations 
were compared against the 95 percent Upper Tolerance Limit (UTL) background 
concentrations identified in the Background Soil Investigation Report tables referenced in 
Section 3.1.2 for each medium. Surface and subsurface soil concentrations were also 
compared against eastern U.S. soils values, and Maryland soils values identified the 
Background Soil Investigation Report tables. COPC concentrations in groundwater were 
compared against Federal Maximum Contaminant Levels (MCLs) as an additional 
consideration measure.  

The frequency of detection and frequency of exceedance of risk-based standards, as well as 
the likelihood of the COPCs actually stemming from a historic release from the site, were 
also considered in the development of a recommended site management decision. 

Following an assessment of the COPCs against these factors, a recommendation for no 
further action or additional investigation was made for each SSA. 

3.2 Human Health Risk Screening 
Following the process outlined above, human health risk-based screening (HHRS) was 
performed for each SSA, with the exception of the Wetland Area Adjacent to Site 45, to 
determine whether there is a potential for adverse effects to human receptors. HHRS was 
not performed on the Wetland Area Adjacent to Site 45 because a human health risk 
assessment (HHRA) had already been performed and documented for this area 
(HydroGeoLogic, Inc., 2004). 

During Step 1 screening, the maximum detected concentration in each media at each site 
was compared to the appropriate risk-based concentrations (RBCs) from the current USEPA 
Region III RBC table (April 7, 2006). Nitroglycerin was withdrawn from the October 2005 
RBC table (and also excluded from the April 2006 RBC table) because of the expiration of the 
National Center for Environmental Assessment provisional toxicity values. For this reason, 
the April 2005 RBC value for nitroglycerin was used to perform Step 1 screening. During 
Step 1, soil data were compared against residential soil RBCs, groundwater data were 
compared against tap water RBCs, and surface water data compared against 10 times the 
tap water RBCs. Those RBCs that were based on noncarcinogenic effects were divided by 10 
(to adjust to a Hazard Index of 0.1) to account for the potential exposure to multiple 
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compounds. RBCs associated with carcinogenic effects are based on an excess lifetime 
cancer risk of 1 × 10-6 and were not adjusted from the values in the RBC table.  

If the maximum detected concentration exceeded the applicable screening value, the 
compound was carried forward to Step 2 of the HHRS. The Step 2 screening process is 
described in Section 3.1.2. 

3.3 Ecological Risk Screening 
Ecological risk screening (ERS) was performed in a process similar to and parallel with the 
HHRS. The ERS was performed for each SSA to determine whether site conditions create a 
potential for adverse effects to ecological receptors.  

During Step 1 screening, each SSA was evaluated to determine whether viable habitat was 
present at the SSA to support terrestrial or aquatic life. Potential chemical transport 
pathways were also reviewed to determine whether chemicals could potentially be 
transported to viable habitats at off-site locations. As described in subsequent sections of 
this report, further evaluation was recommended only for sites or environmental media 
where viable habitats exist and could be affected by releases.  

If viable habitats were present and/or site-related releases could affect viable habitat, 
chemical concentrations were compared against applicable ecological risk-based screening 
criteria. USEPA Ecological Soil Screening Levels (SSLs) or USEPA Region III soil-screening 
values for compounds without Ecological SSLs were used for screening soil sample results. 
USEPA Region III surface water–screening values served as the basis for screening 
groundwater near surface water resources.  

If the maximum detected concentration exceeded the applicable screening value, the 
compound was carried forward to Step 2 of the ERS. The Step 2 screening process is 
described in Section 3.1.2. 
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SECTION 4 

Site 19—Catch Basins at Chip Collection 
Houses 

In 2005, an SSP investigation (herein referred to as “first sampling event”) was conducted at 
Site 19. Field investigative activities and results that are presented in this section are for the 
first sampling event. Additional investigations were conducted after the first sampling 
event to delineate the extent of contamination. The rationale for the additional 
investigations, the sampling approach, analytical results, evaluation process, and results are 
presented in Appendix A and will not be presented in this section. The recommendation in 
this section is based on the results of all the investigations conducted during the first 
sampling event and subsequent sampling events.  

4.1 Site Background 
Site 19—catch basins at the chip collection houses—is west of Silo Road and consists of the 
drainage areas leading from the two chip collection houses, Buildings 785 and 1051. The 
northern drainage area, leading from Building 785, is approximately 0.25 acres. The 
southern drainage area, leading from Building 1051, is approximately 0.18 acre. The 
locations of Site 19 are shown in Figure 4-1. 

Site 19 was first identified in the initial assessment study (IAS) (Fred C. Hart Associates, 
Inc., 1983). At that time, no sludge deposits were observed in the catch basins and no 
evidence of vegetation stress along the swale or stream was noted. 

Prior to this SSP Investigation, no environmental samples appear to have been collected 
from Site 19. 

4.2 Rationale for Investigation 
Operations at buildings adjacent to Site 19 used a variety of metallic salts in processing 
explosives. These operations resulted in an aqueous wastewater stream that contained 
bright orange chips of explosives and metallic salts, particularly of copper and lead. 
Historically, this wastewater drained from the two buildings through fabric bags, to collect 
the explosive shavings, and then into baffled catch basins to further capture smaller 
explosive shavings. This wastewater was discharged for an unknown period of time. Spills 
of explosive shavings may have occurred around and downstream from the catch basins 
when the fabric bags attached to the outfall end of the pipes ruptured or detached. 

Wastewater from Building 785 was historically drained through an 8-inch cast iron pipe into 
an approximately 2-foot-by-2-foot wooden catch basin. Discharge from the catch basin 
would then lead into a downgradient swale. Discharges from Building 785 occurred from 
1956, when the building was constructed, until 1999, when the waste stream was diverted to 
a wastewater treatment building. After the initial site visit for preparation of the SSP 
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Investigation Work Plan, explosives technicians removed the wooden structure. The 
concrete base that supported the wooden catch basin remains in place.  

Building 1051 discharged wastewater through an approximately 50-foot-long cast iron pipe, 
through the fabric bag, to a concrete outfall, and into an approximately 2-foot-by-2-foot 
metal catch basin. Subsequently, water would migrate approximately 15 feet into a 
downgradient stream. Releases from the outfall could have contaminated stream sediments. 
Discharges from Building 1051 occurred from 1962, when the building was constructed, 
until 1999, when the waste stream was diverted to a wastewater treatment building. 
Discharges may have been intermittent from 1976 until 1999. 

Building 1051 is no longer used as a chip collection house and no longer produces a 
wastewater stream. Building 785 is still in operation as a chip house, but wastewater is now 
recycled rather than discharged to the swale. 

Site-related releases from the catch pad outfalls or runoff from the pad may have 
contaminated stream sediments to levels warranting additional investigation. The primary 
compounds of interest at Site 19 are inorganics and explosives. Based on CH2M HILL’s 
understanding of the site history, the most likely locations for contamination related to site 
activities would be (1) immediately downgradient of the catch basins, where potentially 
contaminated water was discharged, and (2) on the ground surface immediately adjacent to 
the catch basins, where spills may have occurred under high-flow conditions. The most 
likely migration pathway for these contaminants is physical transport via surface water flow 
downgradient of the outfall along the swale and dissolution of compounds from the 
deposited chips into surface and near-surface soils.  

4.3 Field Activities 
SSP Investigation field activities were performed at Site 19 on October 4, 2005. Nine surface 
soil samples (IS19SS01 through IS19SS09), exclusive of field quality assurance/quality 
control samples, were collected downgradient of two catch basins along a drainage way 
leading from the chip collection houses, Buildings 785 and 1051 (Figures 4-2 and 4-3). Five of 
the nine sampling locations, IS19SS01 through IS19SS05, were in the drainage way 
downstream from Building 785. The other four locations, IS19SS06 through IS19SS09, were 
in the drainage way downstream from Building 1051.  

At each sample location, surface soil samples were collected from 0 to 0.5 feet bgs using 
disposable plastic trowels. Samples were analyzed for TAL metals, explosives (including 
nitroglycerine and nitroguanidine), TOC, and pH. Samples were then placed in a cooler 
with ice and stored at 4°C. Following collection of surface soil samples, each sample location 
was surveyed using a PRO XRS GPS unit.  

4.4 Field Observations 
The former catch basin (suspected release area) associated with Building 785 lies in a 
naturally vegetated area and is immediately upstream of a swale that was dry during site 
visits that CH2M HILL conducted in March and April 2004, during the development of the 
SSP Investigation Work Plan, and during the SSP Investigation in October 2005. The area in 
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SECTION 4—SITE 19—CATCH BASINS AT CHIP COLLECTION HOUSES 

the vicinity of the suspected release near Building 1051 consists of an intermittent stream/ 
drainage ditch surrounded by a small wooded area to the north and maintained lawn areas 
to the south. The stream/ditch consists of a small incised channel about 1 to 2 feet wide, 
with a sand substrate.  

During the April 2004 site visit, some surface water flow was observed in the stream/ditch 
near Building 1051, with water depths of approximately 2 to 3 inches. However, during the 
SSP Investigation in October 2005, no water was present in the stream/ditch.  

Samples collected from Site 19 were classified as surface soil samples because the material 
did not meet the definition of “sediment” presented in the SSP Investigation Work Plan: 
unconsolidated geologic materials that are saturated with sufficient frequency and duration 
to sustain aquatic ecological communities. Field observations revealed that the sampled 
material was not saturated and did not show evidence of supporting aquatic ecological 
communities.  

4.5 Analytical Results 
Nine surface soil samples and a field duplicate near Building 785 were collected from Site 19 
and analyzed for TAL metals, explosives (including nitroglycerin and nitroguanidine), 
percent solids, TOC, and pH. Validated analytical results for Site 19 are presented in 
Tables 4-1 and 4-2. Table 4-1 presents the validated analytical results for surface soil samples 
collected near Building 785, and Table 4-2 provides the surface soil results near Building 1051. 

4.5.1 Detected Chemicals in Surface Soil 
Two explosive chemicals and all TAL metals except for antimony were detected in one or 
more of the surface soil samples collected from Site 19. The following chemicals were 
detected in at least one of the surface soil samples: 

Explosives    
Nitroglycerin Nitroguanidine   
    
Inorganics    
Aluminum Chromium Manganese Sodium 
Arsenic Cobalt Mercury Thallium 
Barium Copper Nickel Vanadium 
Beryllium Iron Potassium Zinc 
Cadmium Lead Selenium  
Calcium Magnesium Silver  
    

4.6 Risk Screening 
The detected chemicals listed above were taken through the two-step risk-screening process 
described in Section 3. Results of the risk screening are presented below. 
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4.6.1 Human Health Risk Screening 
The analytical results for surface soil locations at Site 19 were taken through the HHRS 
process following the methodology presented in Section 3.2.  

Step 1—Comparison against Risk-based Criteria 
Step 1 of the HHRS compared chemicals detected in surface soil against adjusted residential 
soil RBCs (as discussed in Section 3.2) from the April 2006 USEPA Region III RBC table. The 
results of this comparison are summarized in Table 4-3. One explosive and nine inorganics 
were identified as exceeding the screening value in Step 1 of the HHRS: 

Explosives   
Nitroglycerin   
   
Inorganics   
Aluminum Copper Manganese 
Arsenic Iron Thallium 
Chromium Lead  Vanadium 
   

Step 2—Comparison against Background Concentrations 
Chemicals identified during Step 1 HHRS were carried forward into Step 2, which 
compared the identified chemicals with the 95 percent UCL background concentrations 
provided in the Background Soil Investigation Report (TetraTech NUS, 2002a). Results of 
the Step 2 screening are presented in Table 4-4. 

All of the Step 1 inorganics except thallium were found to exceed their respective 95 percent 
UCL background concentrations. Nitroglycerin was retained as a COPC because it does not 
have a 95 percent UCL background concentration. 

Explosives   
Nitroglycerin   
   
Inorganics   
Aluminum Copper Manganese 
Arsenic Iron Vanadium 
Chromium Lead   
   

The distribution and significance of these COPCs are discussed in Section 4.7. 

4.6.2 Ecological Risk Screening 
The analytical results for surface soil at Site 19 were taken through the ERS process 
following the methodology presented in Section 3.3. 

4-4 091610001WDC 



SECTION 4—SITE 19—CATCH BASINS AT CHIP COLLECTION HOUSES 

Step 1—Comparison against Risk-Based Criteria 
Step 1 of the ERS process compared detected chemical concentrations with USEPA 
Ecological SSLs, where available, and with USEPA Region III soil-screening values for 
compounds without Ecological SSLs. Risk-based values were not available for 
nitroguanidine and nitroglycerin; therefore, both chemicals were retained following the 
Step 1 ERS. The results of the Step 1 ERS are summarized in Table 4-5. Two explosives and 
15 inorganics were identified. 

Explosives   
Nitroglycerin Nitroguanidine  
   
Inorganics   
Aluminum Copper Nickel 
Arsenic Iron Silver 
Cadmium Lead Thallium 
Chromium Manganese Vanadium 
Cobalt Mercury  Zinc 
   

Step 2—Comparison against Background Concentrations 
Chemicals identified in Step 1 screening were carried forward into Step 2, which compared 
the identified chemicals with the 95 percent UCL background concentrations provided in 
the Background Soil Investigation Report (TetraTech NUS, 2002a). Results of the Step 2 
screening are presented in Table 4-6. 

All of the Step 1 inorganics with the exception of cadmium and thallium were found to 
exceed their respective 95 percent UCL background concentrations. Nitroglycerin and 
nitroguanidine were retained as COPCs because they do not have 95 percent UCL 
background concentrations. 

Explosives   
Nitroglycerin Nitroguanidine  
   
Inorganics   
Aluminum Iron Silver 
Arsenic Lead Vanadium 
Chromium Manganese  Zinc  
Cobalt Mercury   
Copper Nickel  
   

The distribution and significance of these COPCs are discussed in Section 4.7. 
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4.7 Discussion of Investigation Findings 
During the SSP Investigation, surface soil samples from Site 19 were collected and analyzed 
for the purpose of making a site management decision. A number of explosive compounds 
and inorganics were detected in the samples and identified as COPCs through the HHRS 
and ERS. COPCs identified as a result of the HHRS and ERS are presented in Table 4-7. 
Below is a list of COPCs identified during the risk-screening process: 

Explosives    
Nitroglycerin Nitroguanidine   
    
Inorganics    
Aluminum Copper Mercury Zinc 
Arsenic Iron Nickel  
Chromium Lead Silver  
Cobalt Manganese  Vanadium  
    

4.7.1 Occurrence and Distribution of COPCs 
Concentrations of these chemicals are presented on a sample-specific basis in Figures 4-4 
and 4-5. As shown in the figures, detectable concentrations of nitroglycerin were present in 
soil near the catch basins associated with Buildings 785 and 1051. Nitroglycerin was more 
prevalent near the Building 785 catch basin; it was detected in all five samples collected 
from this area. Nitroglycerin concentrations around the Building 785 catch basin ranged 
from 14 to 3,200 mg/kg. At the Building 1051 catch basin, nitroglycerin was detected in one 
of four samples. The lone detection at Building 1051 (13 mg/kg) was below the RBC of 
46 mg/kg and several orders of magnitude below the highest concentration observed near 
the Building 785 catch basin.  

Nitroguanidine (77 J mg/kg) was detected in one soil sample north of the Building 785 catch 
basin (Figure 4-4). The result was below the adjusted RBC of 7,821 mg/kg but was identified 
as a COPC in the ERS because risk-based and background concentrations for this chemical 
were not available.  

In general, surface soil inorganic concentrations were similar at sample locations near the 
Building 785 catch basin. The inorganic concentrations near Building 1051 were generally 
lower than detections near Building 785, but were within the same order of magnitude.  

4.7.2 Risk Considerations 
Nitroglycerin concentrations around the Building 785 catch basin are substantially higher 
than the RBC of 46 mg/kg and pose a potential risk to human receptors. Nitroglycerin was 
not measured above the RBC in any of the samples collected around the Building 1051 catch 
basin. The ecological risks posed by nitroglycerin are not clear because an ecological 
screening level is not available for this chemical.  

Inorganic COPC concentrations were compared against 95 percent UTL and Maryland soil 
and eastern U.S. soil background concentrations presented in the Background Soil 
Investigation Report (TetraTech NUS, 2002a). At the Building 785 catch basin, the maximum 
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detected concentrations of arsenic, cobalt, copper, lead, manganese, and zinc were above the 
95 percent UTL background concentrations and the range of Maryland soil background 
concentrations. The maximum detected concentrations of these COPCs, with the exception 
of cobalt and lead, were below or within the range of eastern U.S. soil background 
concentrations. The maximum cobalt concentration of 70.3 mg/kg was comparable to the 
maximum eastern U.S. background concentration of 70 mg/kg.  

The elevated concentrations of lead around the Building 785 catch basin suggest that lead 
may pose a risk to human and ecological receptors.  

At the Building 1051 catch basin, the maximum detected concentrations of copper, lead, and 
zinc were above the 95 percent UTL background concentrations and the range of Maryland 
soil background concentrations. Each of these chemicals fell within the range of eastern U.S. 
soil background concentrations. In all four samples collected around the Building 1051 catch 
basin, lead fell below the RBC of 400 mg/kg, and the maximum concentration of 74.2 mg/kg 
was comparable to the 95 percent UTL of 62.5 mg/kg. 

Recent toxicity testing of surface soil at Site 47 and the lab area as part of baseline ERAs for 
these sites (CH2M HILL, 2005c, 2006) provides additional information that can be used to 
assess the potential risk posed by these inorganic chemicals. No adverse effects (survival or 
growth) were observed in the bioassay samples from these sites (28-day tests with the 
earthworm Eisenia foetida). The maximum concentrations of the inorganic chemicals in the 
surface soils at these sites are shown in Table 4-8. The comparison shows that potential 
ecological risk is likely overestimated in the area near Building 1051 for copper, lead, and zinc.  

At both catch basins, the maximum concentration of silver (1.60 mg/kg) fell below the 
adjusted RBC of 39 mg/kg but was identified as a COPC through the ERS. Silver exceeded 
the ecological screening level (0.0000098 mg/kg) and the 95 percent UCL and 95 percent 
UTL background concentrations at both catch basins, although it should be noted that silver 
was only detected in 1 of 4 samples (at an estimated concentration of 0.94 mg/kg) collected 
from the Building 1051 catch basin. Silver could not be compared against Maryland or 
eastern U.S. background soil concentrations because these background concentrations were 
not available. It should be noted that the Region III ecological screening value for silver is 
based on toxicity studies with one plant species (corn), and that other ecological screening 
values are available for silver. One alternative screening value 2 mg/kg, which is based on 
soil toxicity studies with several plant species (Efroymson et al., 1997). Therefore, it is likely 
that the potential risk posed by silver is overestimated.  

4.8 Conclusions and Recommendations 
Based on the analytical results of the samples collected during all sampling events, 
delineation of the risk-driving COPCs (lead and nitroglycerin) in the surface soil and 
subsurface soil have been completed for this site. No further action is warranted for the 
drainage ditch south of Silo Road. A removal action will be performed along the drainage 
ditch north of Silo Road. Figure A-2 in Appendix A shows the proposed excavation area.   

Several organics and inorganics were detected in the in situ groundwater sample, but 
explosives were not detected. Evaluation of the groundwater will be considered by the 
IHIRT at a future time. 
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TABLE 4-1
Analytical Results for Surface Soil at Site 19 - Building 785
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Explosives (ug/kg)
1,3,5-Trinitrobenzene 980 U 850 U 310 U 320 U 270 U 270 U
1,3-Dinitrobenzene 980 U 850 U 310 U 320 U 270 U 270 U
2,4,6-Trinitrotoluene 980 U 850 U 310 U 320 U 270 U 270 U
2,4-Dinitrotoluene 980 U 850 U 310 U 320 U 270 U 270 U
2,6-Dinitrotoluene 980 U 850 U 310 U 320 U 270 U 270 U
2-Amino-4,6-dinitrotoluene 980 U 850 U 310 U 320 U 270 U 270 U
2-Nitrotoluene 2,000 U 1,700 U 620 U 630 U 530 U 540 U
3-Nitrotoluene 2,000 U 1,700 U 620 U 630 U 530 U 540 U
4-Amino-2,6-dinitrotoluene 980 U 850 U 310 U 320 U 270 U 270 U
4-Nitrotoluene 2,000 U 1,700 U 620 U 630 U 530 U 540 U
HMX 2,000 U 1,700 U 620 U 630 U 530 U 540 U
Nitrobenzene 980 U 850 U 310 U 320 U 270 U 270 U
Nitroglycerin 2,000,000 3,200,000 24,000 49,000 14,000 5,200 J
Nitroguanidine 250 U 250 U 250 U 250 U 77 J 250 U
RDX 2,000 U 1,700 U 620 U 630 U 530 U 540 U
Tetryl 2,000 U 1,700 U 620 U 630 U 530 U 540 U
Total Metals (mg/kg)
Aluminum 8,800 14,100 9,180 10,200 10,400 10,500
Antimony 0.63 UL 0.65 UL 0.78 UL 0.72 UL 0.71 UL 0.65 UL
Arsenic 31.8 20.6 53 62 7.2 7.6
Barium 80.8 58.2 99.8 113 35.4 36
Beryllium 0.93 0.97 1.1 B 1.2 0.38 B 0.41 B
Cadmium 0.9 0.69 U 1.6 1.8 0.75 U 0.68 U
Calcium 2,630 1,180 3,360 3,520 80.8 J 220 J
Chromium 20.4 31.7 28.1 31.8 18.5 16.3
Cobalt 46.1 25.6 64.3 70.3 7.1 J 5 J
Copper 232 605 147 157 7.2 9.9
Iron 20,500 26,800 22,400 25,600 18,300 18,700
Lead 869 2,090 179 230 32.9 74.8
Magnesium 2,000 1,790 3,080 3,400 747 J 1,190
Manganese 1,620 133 1,860 2,370 180 112
Mercury 0.06 L 0.03 L 0.07 L 0.1 L 0.01 UL 0.01 UL
Nickel 31.4 44.9 45.7 49.8 7.5 9.6
Potassium 554 J 693 J 745 J 670 J 405 J 539 J
Selenium 0.55 U 0.99 0.68 U 0.63 U 0.62 U 0.56 U
Silver 0.67 U 1.2 J 0.89 J 0.92 J 1 J 1.6 J
Sodium 47.9 B 82.9 B 38.3 B 60.7 B 7 B 12.1 B
Thallium 0.93 U 1.1 J 1.16 U 1.4 J 1.06 U 0.96 U
Vanadium 32.3 40.7 35.7 41.5 30.7 28.4
Zinc 322 K 461 K 543 K 621 K 22.4 K 32.7 K
Wet Chemistry (mg/kg)
% Solids 77 89 81 79 94 93
Total organic carbon (TOC) 98,000 72,000 110,000 110,000 19,000 10,000
pH 5.9 5.9 5.8 5.6 4.4 5.1
Shaded cells represent analytical results detected above the reporting limit
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 
UL - Analyte not detected but reported value may be biased low

IS19SS03IS19SS01 IS19SS04
IS19SS03-0001

IS19SS02
IS19SS04-0001

10/04/05
IS19SS11-0001

10/04/05
IS19SS01-0001

10/04/05
IS19SS02-0001

10/04/05 10/04/05

IS19SS05
IS19SS05-0001

10/04/05
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TABLE 4-2
Analytical Results for Surface Soil at Site 19 - Building 1051 
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Explosives (ug/kg)
1,3,5-Trinitrobenzene 320 U 610 U 260 U 280 U
1,3-Dinitrobenzene 320 U 610 U 260 U 280 U
2,4,6-Trinitrotoluene 320 U 610 U 260 U 280 U
2,4-Dinitrotoluene 320 U 610 U 260 U 280 U
2,6-Dinitrotoluene 320 U 610 U 260 U 280 U
2-Amino-4,6-dinitrotoluene 320 U 610 U 260 U 280 U
2-Nitrotoluene 640 U 1,200 U 520 U 560 U
3-Nitrotoluene 640 U 1,200 U 520 U 560 U
4-Amino-2,6-dinitrotoluene 320 U 610 U 260 U 280 U
4-Nitrotoluene 640 U 1,200 U 520 U 560 U
HMX 640 U 1,200 U 520 U 560 U
Nitrobenzene 320 U 610 U 260 U 280 U
Nitroglycerin 6,400 U 13,000 5,200 U 5,600 U
Nitroguanidine 250 U 250 U 250 U 250 U
RDX 640 U 1,200 U 520 U 560 U
Tetryl 640 U 1,200 U 520 U 560 U
Total Metals (mg/kg)
Aluminum 4,350 6,020 6,890 8,140
Antimony 0.6 UL 1.42 UL 0.57 UL 0.82 UL
Arsenic 3.4 6.4 3.3 10
Barium 31.5 95.9 19.6 J 40.6
Beryllium 0.33 B 0.45 B 0.22 B 0.34 B
Cadmium 0.64 U 1.51 U 0.6 U 0.87 U
Calcium 310 J 2,060 271 J 646 J
Chromium 10.4 13.3 12 14.5
Cobalt 4.6 J 12.2 J 2.2 J 4.2 J
Copper 7.4 34.4 6.7 10.4
Iron 7,880 13,400 13,200 14,500
Lead 29 74.2 10.6 26.9
Magnesium 464 J 602 J 423 J 605 J
Manganese 96.5 1,270 172 571
Mercury 0.01 UL 0.17 L 0.01 UL 0.03 L
Nickel 6.7 11.5 J 11.4 7.7 J
Potassium 97.6 J 176 J 361 J 452 J
Selenium 0.53 U 1.24 U 0.5 U 0.72 U
Silver 0.64 U 1.52 U 0.61 U 0.94 J
Sodium 140 J 450 B 26.7 B 29.1 B
Thallium 0.9 U 2.12 U 0.85 U 1.23 U
Vanadium 17.2 23.8 21.1 29.9
Zinc 27.6 K 272 K 15.8 K 24.4 K
Wet Chemistry (mg/kg)
% Solids 78 41 95 88
Total organic carbon (TOC) 18,000 120,000 14,000 48,000
pH 6 5.2 4.9 5.2
Shaded cells represent analytical results detected above the reporting limit
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 
UL - Analyte not detected but reported value may be biased low

IS19SS06
IS19SS06-0001

10/04/05

IS19SS07
IS19SS07-0001

10/04/05
IS19SS08-0001

10/04/05

IS19SS09
IS19SS09-0001

10/04/05

IS19SS08
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TABLE 4-3
Step 1 Human Health Risk Screening for Surface Soil at Site 19
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Frequency Frequency Location Reporting
of of of Maximum Limit Screening Possible

Chemical Detection Exceedance Concentration Range Value1 COPC? Rationale2

Explosives (mg/kg)
Nitroglycerin  6  /  9 6  /  9 IS19SS02-0001 3,200 5.20 J  5.2 - 65 46.0 C YES ASL
Nitroguanidine  1  /  9 0  /  9 IS19SS04-0001 0.077 J 0.077 J  0.25 - 0.25 7,821 N NO BSL
Inorganics (mg/kg)
Aluminum  9  /  9 6  /  9 IS19SS02-0001 14,100 4,350  28 - 69 7,800 N YES ASL
Arsenic  9  /  9 9  /  9 IS19SS11-0001 62.0 3.30  1.4 - 3.5 0.43 C YES ASL
Barium  9  /  9 0  /  9 IS19SS11-0001 113 19.6 J  28 - 69 1,600 N NO BSL
Beryllium 4  /  9 4  /  9 IS19SS11-0001 1.20 0.93  0.69 - 1.7 16.0 N NO BSL
Cadmium  2  /  9 0  /  9 IS19SS11-0001 1.80 0.90  0.69 - 1.7 7.80 N NO BSL
Calcium  9  /  9 --  /  -- IS19SS11-0001 3,520 80.80 J  690 - 1700 NA NO NUT
Chromium  9  /  9 3  /  9 IS19SS11-0001 31.8 10.40  1.4 - 3.5 23.0 N YES ASL
Cobalt  9  /  9 0  /  9 IS19SS11-0001 70.3 2.20 J  6.9 - 17 160 N NO BSL
Copper  9  /  9 1  /  9 IS19SS02-0001 605 6.70  3.4 - 8.6 310 N YES ASL
Iron  9  /  9 9  /  9 IS19SS02-0001 26,800 7,880  14 - 35 2,300 N YES ASL
Lead  9  /  9 2  /  9 IS19SS02-0001 2,090 10.6  0.41 - 2.4 400 YES ASL
Magnesium  9  /  9 --  /  -- IS19SS11-0001 3,400 423 J  690 - 1700 NA NO NUT
Manganese  9  /  9 6  /  9 IS19SS11-0001 2,370 96.5  2.1 - 13 160 N YES ASL
Mercury  5  /  9 0  /  9 IS19SS07-0001 0.17 L 0.03 L  0.11 - 0.22 2.3 N NO BSL
Nickel  9  /  9 0  /  9 IS19SS11-0001 49.8 6.70  5.5 - 14 160 N NO BSL
Potassium  9  /  9 --  /  -- IS19SS03-0001 745 J 97.6 J  690 - 1700 NA NO NUT
Selenium  1  /  9 0  /  9 IS19SS02-0001 0.99 0.99  0.69 - 1.7 39.0 N NO BSL
Silver  5  /  9 0  /  9 IS19SS05-0001 1.60 J 0.92 J  1.4 - 3.5 39.0 N NO BSL
Sodium  1  /  9 --  /  -- IS19SS06-0001 140 J 140 J  690 - 1700 NA NO NUT
Thallium  2  /  9 2  /  9 IS19SS11-0001 1.40 J 1.10 J  1.4 - 3.5 0.55 N YES ASL
Vanadium  9  /  9 9  /  9 IS19SS11-0001 41.5 17.2  6.9 - 17 7.80 N YES ASL
Zinc  9  /  9 0  /  9 IS19SS11-0001 621 K 15.8 K  2.8 - 6.9 2,300 N NO BSL
1 Risk-Based Concentration Table, April 7, 2006, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     Nitroglycerine was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for nitroguanidine calculated based on RfDo of 0.1.
     Aluminum was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for cadmium-food used as surrogate for cadmium.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
     RBC value for mercuric chloride used as surrogate for mercury.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High COPC = Chemical of Potential Concern L = Biased Low
NA = Not Available C = Carcinogenic N = Noncarcinogenic

DetectedDetected

 Minimum Maximum
ConcentrationConcentration
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TABLE 4-4
Step 2 Human Health Screening and Additional Considerations - Surface Soil at Site 19
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Human Health Screening Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Explosives (mg/kg)
Nitroglycerin 6 / 9 -- / -- IS19SS02-0001 3,200 NA NA NA NA NA NA
Inorganics (mg/kg)
Aluminum 9 / 9 4 / 9 IS19SS02-0001 14,100 9,000 YES 7,000 - >100,000 NA 19,700 NO
Arsenic 9 / 9 7 / 9 IS19SS11-0001 62 5.2 YES <0.1 - 73 1.1 - 7.1 14.9 YES
Chromium 9 / 9 5 / 9 IS19SS11-0001 31.8 15.9 YES 1 - 1,000 15 - 100 33.4 NO
Copper 9 / 9 6 / 9 IS19SS02-0001 605 8 YES <1 - 700 5 - 70 20.3 YES
Iron 9 / 9 5 / 9 IS19SS02-0001 26,800 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 9 / 9 8 / 9 IS19SS02-0001 2,090 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 9 / 9 6 / 9 IS19SS11-0001 2,370 388 YES <2 - 7,000 NA 1,390 YES
Thallium 2 / 9 0 / 9 IS19SS11-0001 1.4 J 2.3 NO NA NA 2.3 YES
Vanadium 9 / 9 7 / 9 IS19SS11-0001 41.5 26.7 YES <7 - 300 20 - 150 53.3 NO

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPCs if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance
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TABLE 4-5
Step 1 Ecological Risk Screening for Surface Soil at Site 19
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected
Screening 

Value1
Possible 
COPC ? Rationale2

Explosives (MG/KG)
Nitroglycerin 6 / 9 -- / -- IS19SS02-0001 3,200 5.20 J 5.2 - 65 NA YES NTX
Nitroguanidine 1 / 9 -- / -- IS19SS04-0001 0.077 J 0.077 J 0.25 - 0.25 NA YES NTX
Inorganics (MG/KG)
Aluminum 9 / 9 9 / 9 IS19SS02-0001 14,100 4,350 28.0 - 69.0 1.00 YES ASL
Arsenic 9 / 9 4 / 9 IS19SS11-0001 62 3.3 1.40 - 3.50 18 YES ASL
Barium 9 / 9 0 / 9 IS19SS11-0001 113 19.6 J 28.0 - 69.0 330 NO BSL
Beryllium 3 / 9 0 / 9 IS19SS11-0001 1.20 0.93 0.69 - 1.70 21 NO BSL
Cadmium 2 / 9 3 / 9 IS19SS11-0001 1.80 0.9 0.69 - 1.70 0.36 YES ASL
Chromium 9 / 9 3 / 9 IS19SS11-0001 31.8 10.4 1.40 - 3.50 26 YES ASL
Cobalt 9 / 9 4 / 9 IS19SS11-0001 70.3 2.2 J 6.90 - 17.0 13.0 YES ASL
Copper 9 / 9 4 / 9 IS19SS02-0001 605 6.7 3.40 - 8.60 15.0 YES ASL
Iron 9 / 9 9 / 9 IS19SS02-0001 26,800 7,880 14.0 - 35.0 12.0 YES ASL
Lead 9 / 9 8 / 9 IS19SS02-0001 2,090 26.9 0.41 - 2.40 11 YES ASL
Manganese 9 / 9 4 / 9 IS19SS11-0001 2,370 112 2.10 - 13.0 330 YES ASL
Mercury 5 / 9 3 / 9 IS19SS07-0001 0.17 0.03 0.11 - 0.22 0.058 YES ASL
Nickel 9 / 9 9 / 9 IS19SS11-0001 49.8 6.7 5.50 - 14.0 2.00 YES ASL
Selenium 1 / 9 0 / 9 IS19SS02-0001 0.99 0.99 0.69 - 1.70 1.80 NO BSL
Silver 5 / 9 5 / 9 IS19SS05-0001 1.60 J 0.89 J 1.40 - 3.50 9.80E-06 YES ASL
Thallium 2 / 9 2 / 9 IS19SS11-0001 1.40 J 1.1 J 1.40 - 3.50 0.0010 YES ASL
Vanadium 9 / 9 9 / 9 IS19SS11-0001 41.5 17.2 6.90 - 17.0 7.80 YES ASL
Zinc 9 / 9 9 / 9 IS19SS11-0001 621 K 15.8 J 2.80 - 6.90 10.0 YES ASL

1 Screening values are USEPA Ecological Soil Screening Levels (SSLs). In the absence of SSLs, USEPA Region III soil screening values (April 7, 2006) are used.
2 Rationale  - Selection Reason; Above Screening Levels (ASL), No Toxicity Information (NTX). Deletion Reasons: Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High NA = Not Available COPC = Chemical of Potential Concern

Reporting Limit 
Range

Frequency 
of

Detection

Frequency
of

Exceedance
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TABLE 4-6
Step 2 Ecological Screening and Additional Considerations - Surface Soil at Site 19
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Ecological Screening Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Explosives (mg/kg)
Nitroglycerin 6 / 9 -- / -- IS19SS02-0001 3,200 NA NA NA NA NA NA
Nitroguanidine 1 / 9 -- / -- IS19SS04-0001 0.077 J NA NA NA NA NA NA
Inorganics (mg/kg)
Aluminum 9 / 9 4 / 9 IS19SS02-0001 14,100 9,000 YES 7,000 - >100,000 NA 19,700 NO
Arsenic 9 / 9 7 / 9 IS19SS11-0001 62.0 5.2 YES <0.1 - 73 1.1 - 7.1 14.9 YES
Cadmium 2 / 9 0 / 9 IS19SS11-0001 1.80 3 NO NA <0.01 - 5.6 3 NO
Chromium 9 / 9 5 / 9 IS19SS11-0001 31.8 15.9 YES 1 - 1,000 15 - 100 33.4 NO
Cobalt 9 / 9 4 / 9 IS19SS11-0001 70.3 7.5 YES <0.3 - 70 ND - 20 22.3 YES
Copper 9 / 9 6 / 9 IS19SS02-0001 605 8.0 YES <1 - 700 5 - 70 20.3 YES
Iron 9 / 9 5 / 9 IS19SS02-0001 26,800 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 9 / 9 8 / 9 IS19SS02-0001 2,090 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 9 / 9 6 / 9 IS19SS11-0001 2,370 388 YES <2 - 7,000 NA 1,390 YES
Mercury 5 / 9 3 / 9 IS19SS07-0001 0.17 0.06 YES 0.01 - 3.4 0.04 - 0.14 0.16 YES
Nickel 9 / 9 9 / 9 IS19SS03-0001 49.8 6.6 YES <5 - 700 ND - 30 15.4 YES
Silver 5 / 9 5 / 9 IS19SS05-0001 1.6 J 0.84 YES NA NA 0.84 YES
Thallium 2 / 9 0 / 9 IS19SS11-0001 1.4 J 2.3 NO NA NA 2.3 NO
Vanadium 9 / 9 7 / 9 IS19SS11-0001 41.5 26.7 YES <7 - 300 20 - 150 53.3 NO
Zinc 9 / 9 8 / 9 IS19SS11-0001 621 K 23.6 YES <5 - 2,900 8 - 113 37.5 YES

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
J = Estimated Value K = Biased High NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Page 1 of 1



TABLE 4-7
COPCs Identified in Surface Soil as a Result of Human Health and Ecological Screening at Site 19
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Human Health and Ecological Screening Additional Considerations

Chemical

Identified 
During 

Screening 
Process

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2 Eastern U.S. Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Explosives (mg/kg)
Nitroglycerin 6 / 9 HHRS/ERS IS19SS02-0001 3,200 NA NA NA NA NA NA
Nitroguanidine 1 / 9 ERS IS19SS04-0001 0.077 J NA NA NA NA NA NA
Inorganics (mg/kg)
Aluminum 9 / 9 HHRS/ERS IS19SS02-0001 14,100 9,000 YES 7,000 - >100,000 NA 19,700 NO
Arsenic 9 / 9 HHRS/ERS  IS19SS11-0001 62.0 5.2 YES <0.1 - 73 1.1 - 7.1 14.9 YES
Chromium 9 / 9 HHRS/ERS  IS19SS11-0001 31.8 15.9 YES 1 - 1,000 15 - 100 33.4 NO
Cobalt 9 / 9 ERS  IS19SS11-0001 70.3 7.5 YES <0.3 - 70 ND - 20 22.3 YES
Copper 9 / 9 HHRS/ERS IS19SS02-0001 605 8.0 YES <1 - 700 5 - 70 20.3 YES
Iron 9 / 9 HHRS/ERS IS19SS02-0001 26,800 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 9 / 9 HHRS/ERS IS19SS02-0001 2,090 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 9 / 9 HHRS/ERS  IS19SS11-0001 2,370 388 YES <2 - 7,000 NA 1,390 YES
Mercury 5 / 9 ERS IS19SS07-0001 0.17 0.06 YES 0.01 - 3.4 0.04 - 0.14 0.16 YES
Nickel 9 / 9 ERS IS19SS03-0001 49.8 6.6 YES <5 - 700 ND - 30 15.4 YES
Silver 5 / 9 ERS IS19SS05-0001 1.6 J 0.84 YES NA NA 0.84 YES
Vanadium 9 / 9 HHRS/ERS  IS19SS11-0001 41.5 26.7 YES <7 - 300 20 - 150 53.3 NO
Zinc 9 / 9 ERS  IS19SS11-0001 621 K 23.6 YES <5 - 2,900 8 - 113 37.5 YES

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
J = Estimated Value K = Biased High NA = Not Available COPC = Chemical of Potential Concern

Frequency of 
Detection
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SSP Investigation Report
NSF-IH, Indian Head, Maryland

Chemical
Maximum Concentration   

Site 47 (mg/kg)
Maximum Concentration   

Lab Area (mg/kg)
Maximum Concentration   
Site 19 (Building 1051)

Copper 40.6 127 22.6

Lead 583 133 74.2

Zinc 219 586 288

Table 4-8
Comparison of Surface Soil Concentrations from Site 47 and the Lab Area with Site 19 Concentrations (Building 1051)
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Site 19 Surface Soil Sample Locations 
at Building 785 

SSP Investigation Report, CTO·050 
NSF·IH, Indian Head, Maryland 

• Surface Soil Sample Locations 
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N Water Bodies 
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NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 
UL - Analyte not detected but reported value may be biased low

Chemical
Nitroglycerin 2,000
Nitroguanidine 0.25 U
Aluminum 8,800
Arsenic 31.8
Chromium 20.4
Cobalt 46.1
Copper 232
Iron 20,500
Lead 869
Manganese 1,620
Mercury 0.06 L
Nickel 31.4
Silver 0.67 U
Vanadium 32.3
Zinc 322 K

Result

IS19SS01
0 - 0.5 ft bgs

Chemical
Nitroglycerin 3,200
Nitroguanidine 0.25 U
Aluminum 14,100
Arsenic 20.6
Chromium 31.7
Cobalt 25.6
Copper 605
Iron 26,800
Lead 2,090
Manganese 133
Mercury 0.03 L
Nickel 44.9
Silver 1.2 J
Vanadium 40.7
Zinc 461 K

IS19SS02

Result
0 - 0.5 ft bgs

Chemical
Nitroglycerin 5.2 J
Nitroguanidine 0.25 U
Aluminum 10,500
Arsenic 7.6
Chromium 16.3
Cobalt 5 J
Copper 9.9
Iron 18,700
Lead 74.8
Manganese 112
Mercury 0.01 UL
Nickel 9.6
Silver 1.6 J
Vanadium 28.4
Zinc 32.7 K

Result

IS19SS05
0 - 0.5 ft bgs

Chemical
Nitroglycerin 49
Nitroguanidine 0.25 U
Aluminum 10,200
Arsenic 62
Chromium 31.8
Cobalt 70.3
Copper 157
Iron 25,600
Lead 230
Manganese 2,370
Mercury 0.1 L
Nickel 49.8
Silver 0.92 J
Vanadium 41.5
Zinc 621 K

IS19SS03

Result
0 - 0.5 ft bgs

Chemical
Nitroglycerin 14
Nitroguanidine 0 J
Aluminum 10,400
Arsenic 7.2
Chromium 18.5
Cobalt 7.1 J
Copper 7.2
Iron 18,300
Lead 32.9
Manganese 180
Mercury 0.01 UL
Nickel 7.5
Silver 1 J
Vanadium 30.7
Zinc 22.4 K

Result

IS19SS04
0 - 0.5 ft bgs



NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 
UL - Analyte not detected but reported value may be biased low

Chemical
Nitroglycerin 5.6 U
Nitroguanidine 0.25 U
Aluminum 8,140
Arsenic 10
Chromium 14.5
Cobalt 4.2 J
Copper 10.4
Iron 14,500
Lead 26.9
Manganese 571
Mercury 0.03 L
Nickel 7.7 J
Silver 0.94 J
Vanadium 29.9
Zinc 24.4 K

IS19SS09

Result
0 - 0.5 ft bgs Chemical

Nitroglycerin 5.2 U
Nitroguanidine 0.25 U
Aluminum 6,890
Arsenic 3.3
Chromium 12
Cobalt 2.2 J
Copper 6.7
Iron 13,200
Lead 10.6
Manganese 172
Mercury 0.01 UL
Nickel 11.4
Silver 0.61 U
Vanadium 21.1
Zinc 15.8 K

Result
0 - 0.5 ft bgs

IS19SS08

Chemical
Nitroglycerin 13
Nitroguanidine 0.25 U
Aluminum 6,020
Arsenic 6.4
Chromium 13.3
Cobalt 12.2 J
Copper 34.4
Iron 13,400
Lead 74.2
Manganese 1,270
Mercury 0.17 L
Nickel 11.5 J
Silver 1.52 U
Vanadium 23.8
Zinc 272 K

Result

IS19SS07
0 - 0.5 ft bgs

Chemical
Nitroglycerin 6.4 U
Nitroguanidine 0.25 U
Aluminum 4,350
Arsenic 3.4
Chromium 10.4
Cobalt 4.6 J
Copper 7.4
Iron 7,880
Lead 29
Manganese 96.5
Mercury 0.01 UL
Nickel 6.7
Silver 0.64 U
Vanadium 17.2
Zinc 27.6 K

IS19SS06

Result
0 - 0.5 ft bgs



SECTION 5 

Site 26—Thermal Destructor 2 

5.1 Site Background 
Site 26 consists of the concrete pad (Building 1595) where the former Thermal Destructor 2 
was located and the immediate surrounding area. The approximate Site 26 boundary is 
shown in Figure 5-1 and encompasses approximately 0.06 acre. Site 26 was first identified in 
an IAS (Fred C. Hart Associates, 1983). At the time of the IAS, site visits did not indicate the 
presence of any spillage or evidence of stressed vegetation in the area surrounding the 
incinerator. No studies have been performed at Site 26 since the IAS was completed, in the 
1980s. 

5.2 Rationale for Investigation 
Site 26 was the location of an incinerator constructed on a concrete pad, labeled Building 
1595 in Figure 5-1. The destructor was a propane-fired incinerator that was used to burn 
wastewater contaminated with hydrazine fuel and UDMH. According to the IAS (Fred C. 
Hart Associates, 1983), Site 26 and associated structures were in operation from 1976 to 1978. 
However, other NSF-IH records (e.g., a February 1983 buildings list) indicate that Buildings 
1595 through 1599 were constructed in 1977. Buildings 1595 through 1598 were demolished 
in 2001. Building 1599 still exists. Current site features in and around Site 26 are shown in 
Figure 5-1. 

Possible spills of hydrazine- and UDMH-contaminated wastewater may have occurred in 
the immediate vicinity of the incinerator. Although no pipe ruptures or leaks were noted in 
available site records, small releases of hydrazine- or UDMH-contaminated wastewater may 
have occurred at the location where the inflow piping entered the incinerator above the 
concrete pad. UDMH and hydrazine are generally unstable in the natural environment and 
decompose in the atmosphere, soil, and groundwater environments; they are not considered 
to be persistent contaminants. Given the instability, sufficient mass is unlikely to have been 
available for extensive subsurface contamination. Residual contamination, if present, is 
more likely to be detected in surficial soils. 

5.3 Field Activities 
On November 1, 2005, four soil borings (IS26SB01 through IS26SB04) were advanced to a 
depth of either 18 or 20 feet on each side of an existing concrete pad (Building 1595). The 
objective of this sampling was to assess the presence UDMH and hydrazine in soils around 
the former incinerator. Boring locations are displayed in Figure 5-2. Soil conditions were 
logged and examined in the field for evidence of contamination and soil samples were 
collected from each borehole. 
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SITE SCREENING PROCESS REPORT  

Subsurface conditions and PID readings were recorded during the advancement of each soil 
boring. Soil boring location IS26SB02 was located approximately 5 feet north of the 
proposed location in the SSP Investigation Work Plan (CH2M HILL, 2005a), adjacent to the 
concrete pad, and soil boring location IS26SB03 was collected approximately 5 feet west of 
the proposed location, adjacent to the concrete pad due to refusal at approximately 5 feet 
bgs. Once completed, boreholes were backfilled with a bentonite clay mixture. Soil boring 
logs are presented in Appendix B. 

Because there was no evidence of contamination in any of the borings, surface soil samples 
were collected from 0 to 2 feet bgs at each of the soil boring locations. Soil samples were 
collected with a track geoprobe drill rig. Samples were analyzed for UDMH, hydrazine, 
TAL metals, TCL SVOCs, TCL VOCs, and explosives (including nitroglycerin and 
nitroguanidine), TOC, and pH. Samples were then placed in a cooler with ice and stored at 
4°C. 

5.4 Field Observations 
The habitat at Site 26 consists of mowed grass surrounding the concrete pads where 
Buildings 1595 and 1598 formerly existed. No signs of stressed vegetation were observed 
during a site visit in April 2004. The area to the north of Site 26 is forested and a small 
stream is located in the wooded area approximately 75 feet from the site. Soil borings were 
collected during the SSP Investigation on November 1, 2005. Four soil borings were 
successfully advanced surrounding the concrete pad at this SSA. Because of gravel and 
concrete surrounding the concrete pad, several attempts were made to drill down to the 
desired depths at locations IS26SB02 and IS26SB03. During the SSP Investigation, the 
observed subsurface soil conditions beneath Site 26 generally consisted of roughly 6 feet of 
clay underlain by sand to a depth of approximately 10 feet bgs. Silt was generally observed 
between 10 and 16 feet bgs and was underlain by silt and sand to the boring termination 
depth of 20 and 18 feet bgs in IS26SB02 and IS26SB03, respectively. Silt extended to the 
termination depths of 20 feet in IS26SB01 and IS26SB04. 

5.5 Analytical Results 
Surface soil samples collected from a depth interval of 0 to 2 feet bgs at Site 26 were 
analyzed for VOCs, SVOCs, explosives (including UDMH and Hydrazine,), TAL metals, 
percent moisture, percent solids, TOC, and pH. Validated analytical results for Site 26 are 
presented in Table 5-1. 
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SECTION 5—SITE 26—THERMAL DESTRUCTOR 2 

5.5.1 Detected Chemicals in Surface Soil 
One SVOC chemical and all TAL metals except for antimony and thallium were detected in 
one or more of the surface soil samples collected at Site 26. The following chemicals were 
detected in at least one of the surface soil samples. 

SVOCs   
bis(2-Ethylhexyl)phthalate 

   
Inorganics   
Aluminum Cobalt Nickel 
Arsenic Copper Potassium 
Barium Iron Selenium 
Beryllium Lead Silver 
Cadmium Magnesium Sodium 
Calcium Manganese Vanadium 
Chromium Mercury Zinc 
   

5.6 Risk Screening 
The detected chemicals listed above were taken through the two-step risk screening process 
described in Section 3. Results of the risk screening are presented below. 

5.6.1 Human Health Risk Screening 
The analytical results for surface soil at Site 26 were taken through the HHRS process 
following the methodology presented in Section 3.2. 

Step 1—Comparison against Risk-based Criteria 
Step 1 of the HHRS compared chemicals detected in surface soil against adjusted residential 
soil RBCs (as discussed in Section 3.2) from the April 2006 USEPA Region III table. The 
results of this comparison are summarized in Table 5-2. Six inorganics were identified as 
exceeded the screening criteria in Step 1 of the HHRS. 

Inorganics   
Aluminum Chromium Manganese 
Arsenic Iron Vanadium 
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SITE SCREENING PROCESS REPORT  

Step 2—Comparison against Background Concentrations 
Chemicals identified during Step 1 HHRS were carried forward into Step 2, which 
compared the identified chemicals with the 95 percent UCL background concentrations 
provided in the Background Soil Investigation Report (TetraTech NUS, 2002a). Results of 
the Step 2 screening are presented in Table 5-3. Three inorganics exceeded their respective 
95 percent UCL background concentrations during Step 2 of the HHRS:.  

Inorganics   
Aluminum Chromium Iron 
   

The distribution and significance of these COPCs are discussed in Section 5.7. 

5.6.2 Ecological Risk Screening 
The analytical results for surface soil locations at Site 26 were taken though the ERS process 
following the methodology presented in Section 3.3. 

Step 1—Comparison against Risk-Based Criteria 
Step 1 of the ERS process compared detected chemical concentrations with USEPA 
Ecological SSLs, where available, and with USEPA Region III soil screening values for 
chemicals without Ecological SSLs. The results of the Step 1 ERS are summarized in 
Table 5-4. Eleven inorganics were identified: 

Inorganics    
Aluminum Copper Mercury Vanadium 
Cadmium Iron Nickel Zinc 
Chromium Lead Silver  
    

Step 2—Comparison against Background Concentrations 
Chemicals identified during Step 1 ERS were carried forward into Step 2, which compared 
the identified chemicals with the 95 percent UCL background concentrations provided in 
the Background Soil Investigation Report (TetraTech NUS, 2002a). Results of the Step 2 
screening are presented in Table 5-5. Seven of the 11 inorganics identified in Step 1 of the 
ERS exceeded their respective 95 percent UCL background concentrations: 

Inorganics    
Aluminum Copper Lead Zinc 
Chromium Iron Nickel  
    

The distribution and significance of these COPCs are discussed in Section 5.7. 
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SECTION 5—SITE 26—THERMAL DESTRUCTOR 2 

5.7 Discussion of Investigation Findings 
During the SSP Investigation, surface soil samples from Site 26 were collected and analyzed 
for the purpose of making a site management decision. Seven inorganics were detected in 
the samples and identified as COPCs through the HHRS and ERS process (see below and 
Table 5-6). 

Inorganics    
Aluminum Copper Lead Zinc 
Chromium Iron Nickel  
    

5.7.1 Occurrence and Distribution of COPCs 
Concentrations of chemicals defined as COPCs through the human health and ecological 
screening process are presented on a sample-specific basis in Figure 5-3. As shown in the 
figure, detectable concentrations of aluminum, chromium, copper, iron, mercury, nickel, 
and zinc were present in each surface soil sample collected. Detected concentrations were 
highest for most COPCs at sample location IS26SB04, located along the northern edge of the 
concrete pad. 

One inorganic chemical (thallium) and several organic chemicals were not detected in any of 
the samples, but their maximum reporting limit exceeded the screening values. These 
chemicals were assumed to not be present and were not identified as COPCs. However, this 
assumption carries some uncertainty in that the chemicals could be present at low 
concentrations below the detection limits.  

5.7.2 Risk Considerations 
Concentrations of the seven COPCs were also compared against 95 percent UTL, Maryland 
soil and eastern U.S. soil background concentrations presented in the Background Soil 
Investigation Report (TetraTech NUS, 2002a). The maximum concentrations of 6 of the 
chemicals also exceeded the background 95 percent UTL values (aluminum, chromium, 
copper, lead, nickel, and zinc). Maximum detected concentrations of all of the COPCs were 
below or within the range of eastern U.S. background soil concentrations, and the maximum 
concentration of two chemicals (lead and nickel) exceeded the range of concentrations found 
in Maryland soils.  

Recent toxicity testing of surface soil at Site 47 and the Lab Area as part of baseline ERAs for 
these sites (CH2M HILL, 2005c, 2006) provides additional information that can be used to 
assess the potential risk posed by chromium, copper, nickel, and zinc. No adverse effects 
(survival or growth) were observed in the bioassay samples from these sites (28-day tests 
with the earthworm Eisenia foetida). The maximum concentrations of the inorganic chemicals 
in the surface soils at these sites are shown in Table 5-7. 

The comparison presented in Table 5-7 shows that potential ecological risk is likely 
overestimated for copper because the maximum concentration at Site 26 is lower than the 
maximum copper concentrations used in the bioassay samples from Site 47 and the Lab 
Area. In addition, the Oak Ridge National Laboratory soil invertebrate (earthworm) 
screening value for nickel is 200 mg/kg and the values presented in this table represent no 
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SITE SCREENING PROCESS REPORT  

adverse effect levels. Therefore, potential risk is likely overestimated for nickel as well. 
However, based on the information available, potential ecological risk cannot be ruled out 
for chromium and zinc in the surface soil at Site 26, although the risk from chromium may 
reflect background concentrations. 

5.8 Conclusions and Recommendations 
This site was investigated to determine the level of contamination as related to possible 
hydrazine- and UDMH-contaminated wastewater releases. No explosives were detected in 
the surface soil at this site. Though several inorganic compounds (aluminum, chromium, 
copper, iron, lead, nickel, and zinc) exceeded the screening and background levels, their 
concentrations, in general, were below or within eastern U.S. and Maryland soil 
concentrations. The ecological risk screening indicates that there is potential risk from a few 
inorganics, particularly chromium and zinc, in the surface soil, but the source of these 
inorganics is unclear and they do not appear to be related to past site activities. Considering 
the small size (0.06 acre) of the site, the minimal habitat present, and the minimal risks, no 
further action is recommend for this site. 
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TABLE 5-1
Analytical Results for Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 12 U 12 U 11 U 12 U
1,1,2,2-Tetrachloroethane 12 U 12 U 11 U 12 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 12 U 12 U 11 U 12 U
1,1,2-Trichloroethane 12 U 12 U 11 U 12 U
1,1-Dichloroethane 12 U 12 U 11 U 12 U
1,1-Dichloroethene 12 U 12 U 11 U 12 U
1,2,4-Trichlorobenzene 12 U 12 U 11 U 12 U
1,2-Dibromo-3-chloropropane 12 U 12 U 11 U 12 U
1,2-Dibromoethane 12 U 12 U 11 U 12 U
1,2-Dichlorobenzene 12 U 12 U 11 U 12 U
1,2-Dichloroethane 12 U 12 U 11 U 12 U
1,2-Dichloroethene (total) 12 U 12 U 11 U 12 U
1,2-Dichloropropane 12 U 12 U 11 U 12 U
1,3-Dichlorobenzene 12 U 12 U 11 U 12 U
1,4-Dichlorobenzene 12 U 12 U 11 U 12 U
2-Butanone 12 U 12 U 11 U 12 U
2-Hexanone 12 U 12 U 11 U 12 U
4-Methyl-2-pentanone 12 U 12 U 11 U 12 U
Acetone 12 U 12 U 11 U 12 U
Benzene 12 U 12 U 11 U 12 U
Bromodichloromethane 12 U 12 U 11 U 12 U
Bromoform 12 U 12 U 11 U 12 U
Bromomethane 12 U 12 U 11 U 12 U
Carbon disulfide 12 U 12 U 11 U 12 U
Carbon tetrachloride 12 U 12 U 11 U 12 U
Chlorobenzene 12 U 12 U 11 U 12 U
Chloroethane 12 U 12 U 11 U 12 U
Chloroform 12 U 12 U 11 U 12 U
Chloromethane 12 U 12 U 11 U 12 U
Cumene 12 U 12 U 11 U 12 U
Cyclohexane 12 U 12 U 11 U 12 U
Dibromochloromethane 12 U 12 U 11 U 12 U
Dichlorodifluoromethane (Freon-12) 12 UJ 12 UJ 11 UJ 12 UJ
Ethylbenzene 12 U 12 U 11 U 12 U
Methyl acetate 12 U 12 U 11 U 12 U
Methyl-tert-butyl ether (MTBE) 12 U 12 U 11 U 12 U
Methylcyclohexane 12 U 12 U 11 U 12 U
Methylene chloride 8 B 8 B 8 B 9 B
Styrene 12 U 12 U 11 U 12 U
Tetrachloroethene 12 U 12 U 11 U 12 U
Toluene 12 U 12 U 11 U 12 U
Trichloroethene 12 U 12 U 11 U 12 U
Trichlorofluoromethane(Freon-11) 12 U 12 U 11 U 12 U
Vinyl chloride 12 U 12 U 11 U 12 U
Xylene, total 12 U 12 U 11 U 12 U
cis-1,2-Dichloroethene 12 U 12 U 11 U 12 U
cis-1,3-Dichloropropene 12 U 12 U 11 U 12 U
m- and p-Xylene 12 U 12 U 11 U 12 U
o-Xylene 12 U 12 U 11 U 12 U
trans-1,2-Dichloroethene 12 U 12 U 11 U 12 U
trans-1,3-Dichloropropene 12 U 12 U 11 U 12 U

IS26SB03 IS26SB04

11/01/05 11/01/05 11/01/05 11/01/05

IS26SB01 IS26SB02
IS26SB01-0002 IS26SB02-0002 IS26SB03-0002 IS26SB04-0002
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TABLE 5-1
Analytical Results for Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date

IS26SB03 IS26SB04

11/01/05 11/01/05 11/01/05 11/01/05

IS26SB01 IS26SB02
IS26SB01-0002 IS26SB02-0002 IS26SB03-0002 IS26SB04-0002

Semi-volatile Organic Compounds (ug/kg)
1,1-Biphenyl 380 U 380 U 370 U 400 U
2,4,5-Trichlorophenol 960 U 960 U 930 U 1,000 U
2,4,6-Trichlorophenol 380 U 380 U 370 U 400 U
2,4-Dichlorophenol 380 U 380 U 370 U 400 U
2,4-Dimethylphenol 380 U 380 U 370 U 400 U
2,4-Dinitrophenol 960 U 960 U 930 U 1,000 U
2,4-Dinitrotoluene 380 U 380 U 370 U 400 U
2,6-Dinitrotoluene 380 U 380 U 370 U 400 U
2-Chloronaphthalene 380 U 380 U 370 U 400 U
2-Chlorophenol 380 U 380 U 370 U 400 U
2-Methylnaphthalene 380 U 380 U 370 U 400 U
2-Methylphenol 380 U 380 U 370 U 400 U
2-Nitroaniline 960 U 960 U 930 U 1,000 U
2-Nitrophenol 380 U 380 U 370 U 400 U
3,3'-Dichlorobenzidine 380 U 380 U 370 U 400 U
3-Nitroaniline 960 U 960 U 930 U 1,000 U
4,6-Dinitro-2-methylphenol 960 U 960 U 930 U 1,000 U
4-Bromophenyl-phenylether 380 U 380 U 370 U 400 U
4-Chloro-3-methylphenol 380 U 380 U 370 U 400 U
4-Chloroaniline 380 U 380 U 370 U 400 U
4-Chlorophenyl-phenylether 380 U 380 U 370 U 400 U
4-Methylphenol 380 U 380 U 370 U 400 U
4-Nitroaniline 960 U 960 U 930 U 1,000 U
4-Nitrophenol 960 U 960 U 930 U 1,000 U
Acenaphthene 380 U 380 U 370 U 400 U
Acenaphthylene 380 U 380 U 370 U 400 U
Acetophenone 380 U 380 U 370 U 400 U
Anthracene 380 U 380 U 370 U 400 U
Atrazine 380 U 380 U 370 U 400 U
Benzaldehyde 380 U 380 U 370 U 400 U
Benzo(a)anthracene 380 U 380 U 370 U 400 U
Benzo(a)pyrene 380 U 380 U 370 U 400 U
Benzo(b)fluoranthene 380 U 380 U 370 U 400 U
Benzo(g,h,i)perylene 380 U 380 U 370 U 400 U
Benzo(k)fluoranthene 380 U 380 U 370 U 400 U
Butylbenzylphthalate 380 U 380 U 370 U 400 U
Caprolactam 380 U 380 U 370 U 400 U
Carbazole 380 U 380 U 370 U 400 U
Chrysene 380 U 380 U 370 U 400 U
Di-n-butylphthalate 380 U 380 U 370 U 400 U
Di-n-octylphthalate 380 U 380 U 370 U 400 U
Dibenz(a,h)anthracene 380 U 380 U 370 U 400 U
Dibenzofuran 380 U 380 U 370 U 400 U
Diethylphthalate 380 U 380 U 370 U 400 U
Dimethyl phthalate 380 U 380 U 370 U 400 U
Fluoranthene 380 U 380 U 370 U 400 U
Fluorene 380 U 380 U 370 U 400 U
Hexachlorobenzene 380 U 380 U 370 U 400 U
Hexachlorobutadiene 380 U 380 U 370 U 400 U
Hexachlorocyclopentadiene 380 U 380 U 370 U 400 U
Hexachloroethane 380 U 380 U 370 U 400 U
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TABLE 5-1
Analytical Results for Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date

IS26SB03 IS26SB04

11/01/05 11/01/05 11/01/05 11/01/05

IS26SB01 IS26SB02
IS26SB01-0002 IS26SB02-0002 IS26SB03-0002 IS26SB04-0002

Indeno(1,2,3-cd)pyrene 380 U 380 U 370 U 400 U
Isophorone 380 U 380 U 370 U 400 U
Naphthalene 380 U 380 U 370 U 400 U
Nitrobenzene 380 U 380 U 370 U 400 U
Pentachlorophenol 960 U 960 U 930 U 1,000 U
Phenanthrene 380 U 380 U 370 U 400 U
Phenol 380 U 380 U 370 U 400 U
Pyrene 380 U 380 U 370 U 400 U
bis(2-Chloro-1-methylethyl) ether 380 U 380 U 370 U 400 U
bis(2-Chloroethoxy)methane 380 U 380 U 370 U 400 U
bis(2-Chloroethyl)ether 380 U 380 U 370 U 400 U
bis(2-Ethylhexyl)phthalate 380 U 380 U 260 J 300 J
n-Nitroso-di-n-propylamine 380 U 380 U 370 U 400 U
n-Nitrosodiphenylamine 380 U 380 U 370 U 400 U
Explosives (ug/kg)
1,1-Dimethylhydrazine 570 U 550 U 570 U 580 U
1,3,5-Trinitrobenzene 290 U 290 U 280 U 310 U
1,3-Dinitrobenzene 290 U 290 U 280 U 310 U
2,4,6-Trinitrotoluene 290 U 290 U 280 U 310 U
2,4-Dinitrotoluene 290 U 290 U 280 U 310 U
2,6-Dinitrotoluene 290 U 290 U 280 U 310 U
2-Amino-4,6-dinitrotoluene 290 U 290 U 280 U 310 U
2-Nitrotoluene 580 U 580 U 560 U 610 U
3-Nitrotoluene 580 U 580 U 560 U 610 U
4-Amino-2,6-dinitrotoluene 290 U 290 U 280 U 310 U
4-Nitrotoluene 580 U 580 U 560 U 610 U
HMX 580 U 580 U 560 U 610 U
Hydrazine 280 U 270 U 280 U 290 U
Nitrobenzene 290 U 290 U 280 U 310 U
Nitroglycerin 5,800 U 5,800 U 5,600 U 6,100 U
Nitroguanidine 250 U 250 U 250 U 250 U
RDX 580 U 580 U 560 U 610 U
Tetryl 580 U 580 U 560 U 610 U
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TABLE 5-1
Analytical Results for Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date

IS26SB03 IS26SB04

11/01/05 11/01/05 11/01/05 11/01/05

IS26SB01 IS26SB02
IS26SB01-0002 IS26SB02-0002 IS26SB03-0002 IS26SB04-0002

Total Metals (mg/kg)
Aluminum 6,070 7,790 8,200 20,400
Antimony 0.62 U 0.86 U 0.63 U 0.76 U
Arsenic 2.3 3.1 3 3
Barium 41 23.1 J 25.1 J 77.2
Beryllium 0.04 U 0.06 U 0.12 J 0.07 J
Cadmium 1.4 0.91 U 0.66 U 2.9
Calcium 1,100 1,330 1,680 7,140
Chromium 30.7 36.8 25.6 46.6
Cobalt 2.9 J 1.6 J 2.5 J 3.2 J
Copper 38.7 13.9 10.7 27
Iron 16,400 15,500 13,700 36,800
Lead 65.7 87 16 32.4
Magnesium 758 885 J 1,230 867 J
Manganese 92.6 38.6 47.6 161
Mercury 0.06 J 0.05 J 0.06 J 0.03 J
Nickel 15.4 11.5 27 84.1
Potassium 266 B 225 B 381 B 1,510
Selenium 0.59 J 0.75 U 0.55 U 0.67 U
Silver 0.66 U 0.92 U 0.73 J 0.82 U
Sodium 67.4 J 65.1 J 719 J 5,220
Thallium 0.92 U 1.28 U 0.93 U 1.14 U
Vanadium 16.5 23.2 19.1 17.6
Zinc 276 80.2 104 693
Wet Chemistry (mg/kg)
% Moisture 12 9 12 14
% Solids 86 86 89 82
Total organic carbon (TOC) 21,000 18,000 3,300 7,300
pH 6.6 7.2 9.4 8.7
Shaded cells represent analytical results detected above the reporting limit
B - Reported value detected in associated field blank
J - Reported value is estimated
U - Analyte not detected 
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TABLE 5-2
Step 1 Human Health Risk Screening for Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Frequency Frequency Location Reporting
of of of Maximum Limit Screening Possible

Chemical Detection Exceedance Concentration Range Value1 COPC? Rationale2

Semi-volatile Organic Compounds (ug/kg)
bis(2-Ethylhexyl)phthalate  2  /  4 0  /  4 IS26SB04-0002 300 J 260 J 270 -400 46,000 C NO BSL
Inorganics (mg/kg)
Aluminum  4  /  4 2  /  4 IS26SB04-0002 20,400 6,070  30 - 42 7,800 N YES ASL
Arsenic  4  /  4 4  /  4 IS26SB02-0002 3.1 2.3  1.5 - 2.1 0.43 C YES ASL
Barium  4  /  4 0  /  4 IS26SB04-0002 77.2 23.1 J  30 - 42 1,600 N NO BSL
Beryllium  2  /  4 0  /  4 IS26SB03-0002 0.12 J 0.07 J  0.75 - 1 16.0 N NO BSL
Cadmium  2  /  4 0  /  4 IS26SB04-0002 2.9 1.4  0.75 - 1 7.8 N NO BSL
Calcium  4  /  4 --  /  -- IS26SB04-0002 7,140 1,100  750 - 1000 N/A NO NUT
Chromium  4  /  4 4  /  4 IS26SB04-0002 46.6 25.6  1.5 - 2.1 23.0 N YES ASL
Cobalt  4  /  4 0  /  4 IS26SB04-0002 3.2 J 1.6 J  7.5 - 10 160 N NO BSL
Copper  4  /  4 0  /  4 IS26SB01-0002 38.7 10.7  3.8 - 5.2 310 N NO BSL
Iron  4  /  4 1  /  4 IS26SB04-0002 36,800 13,700  15 - 21 2,300 N YES ASL
Lead  4  /  4 0  /  4 IS26SB02-0002 87.0 16.0  0.45 - 0.63 400 NO BSL
Magnesium  4  /  4 --  /  -- IS26SB03-0002 1,230 758  750 - 1000 N/A NO NUT
Manganese  4  /  4 1  /  4 IS26SB04-0002 161 38.6  2.2 - 3.1 160 N YES ASL
Mercury  4  /  4 0  /  4 IS26SB01(03)-0002 0.06 J 0.03 J  0.12 - 0.13 2.30 N NO BSL
Nickel  4  /  4 0  /  4 IS26SB04-0002 84.1 11.5  6 - 8.4 160 N NO BSL
Potassium  1  /  4 --  /  -- IS26SB04-0002 1,510 1,510  750 - 1000 N/A NO NUT
Selenium  1  /  4 0  /  4 IS26SB01-0002 0.59 J 0.59 J  0.75 - 1 39.0 N NO BSL
Silver  1  /  4 0  /  4 IS26SB03-0002 0.73 J 0.73 J  1.5 - 2.1 39.0 N NO BSL
Sodium  4  /  4 --  /  -- IS26SB04-0002 5,220 65.1 J  750 - 1000 N/A NO NUT
Vanadium  4  /  4 4  /  4 IS26SB02-0002 23.2 16.5  7.5 - 10 7.8 N YES ASL
Zinc  4  /  4 2  /  4 IS26SB04-0002 693 80.2  3 - 4.2 2,300 N NO BSL
1 Risk-Based Concentration Table, April 7, 2006, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     Nitroglycerine was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for nitroguanidine calculated based on RfDo of 0.1.
     Aluminum was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for cadmium-food used as surrogate for cadmium.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
     RBC value for mercuric chloride used as surrogate for mercury.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High L = Biased Low
NA = Not Available C = Carcinogenic N = Noncarcinogenic COPC = Chemical of Potential Concern

DetectedDetected

 Minimum Maximum
ConcentrationConcentration
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TABLE 5-3
Step 2 Human Health Screening and Additional Considerations - Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Human Health Screening Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Inorganics (mg/kg)
Aluminum 4 / 4 2 / 4 IS26SB04-0002 20,400 9,000 YES 7,000 - > 100,000 NA 19,700 YES
Arsenic 4 / 4 4 / 4 IS26SB02-0002 3.1 5.2 NO <0.1 - 73 1.1 - 7.1 14.9 NO
Chromium 4 / 4 4 / 4 IS26SB04-0002 46.6 15.9 YES 1 - 1,000 15 - 100 33.4 YES
Iron 4 / 4 1 / 4 IS26SB04-0002 36,800 16,000 YES 100 - >100,000 NA 38,500 NO
Manganese 4 / 4 1 / 4 IS26SB04-0002 161 388.0 NO <2 - 7,000 NA 13,900 NO
Vanadium 4 / 4 4 / 4 IS26SB02-0002 23.2 26.7 NO <7 - 300 20 - 150 53 NO

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance
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TABLE 5-4
Step 1 Ecological Risk Screening for Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected
Screening 

Value1
Possible 
COPC ? Rationale2

Semivolatile Organic Compounds (ug/kg)
bis(2-Ethylhexyl)phthalate 2 / 4 -- / -- IS26SB04-0002 300 J 260 370 - 400 10,000 NO BSL
Inorganics (mg/kg)
Aluminum 4 / 4 4 / 4 IS26SB04-0002 20,400 6,070 30.0 - 42.0 1.00 YES ASL
Barium 4 / 4 0 / 4 IS26SB04-0002 77.2 23.1 J 30.0 - 42.0 330 NO BSL
Beryllium 2 / 4 0 / 4 IS26SB03-0002 0.12 J 0.07 J 0.75 - 1.00 21 NO BSL
Cadmium 2 / 4 2 / 4 IS26SB04-0002 2.90 1.4 0.75 - 1.00 0.36 YES ASL
Chromium 4 / 4 3 / 4 IS26SB04-0002 46.6 25.6 1.50 - 2.10 26 YES ASL
Cobalt 4 / 4 0 / 4 IS26SB04-0002 3.2 J 1.6 J 7.50 - 10.0 13.0 NO BSL
Copper 4 / 4 2 / 4 IS26SB01-0002 38.7 10.7 3.80 - 5.20 15.0 YES ASL
Iron 4 / 4 4 / 4 IS26SB04-0002 36,800 13,700 15.0 - 21.0 12.0 YES ASL
Lead 4 / 4 4 / 4 IS26SB02-0002 87 J 16.0 0.45 - 0.63 11 YES ASL
Manganese 4 / 4 0 / 4 IS26SB04-0002 161 38.6 2.20 - 3.10 330 NO BSL
Mercury 4 / 4 2 / 4 IS26SB01-0002 0.06 J 0.03 J 0.12 - 0.13 0.058 YES ASL
Nickel 4 / 4 4 / 4 IS26SB04-0002 84.1 11.5 6.00 - 8.40 2.00 YES ASL
Selenium 1 / 4 0 / 4 IS26SB01-0002 0.59 J 0.59 J 0.75 - 1.00 1.80 NO BSL
Silver 1 / 4 1 / 4 IS26SB03-0002 0.73 J 0.73 J 1.50 - 2.10 9.80E-06 YES ASL
Vanadium 4 / 4 4 / 4 IS26SB02-0002 23.2 16.5 7.50 - 10.0 7.80 YES ASL
Zinc 4 / 4 4 / 4 IS26SB04-0002 693 80.2 3.00 - 4.20 10.0 YES ASL

1 Screening values are USEPA Ecological Soil Screening Levels (SSLs). In the absence of SSLs, USEPA Region III soil screening values (April 7, 2006) are used.
2 Rationale  - Selection Reason; Above Screening Levels (ASL), No Toxicity Information (NTX). Deletion Reasons: Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Reporting Limit 
Range

Frequency 
of Detection

Frequency of 
Exceedance
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TABLE 5-5
Step 2 Ecological Screening and Additional Considerations - Surface Soil at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Ecological Screening Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Inorganics (mg/kg)
Aluminum 4 / 4 2 / 4 IS26SB04-0002 20,400 9,000 YES 7,000 - > 100,000 NA 19,700 YES
Cadmium 2 / 4 0 / 4 IS26SB04-0002 2.90 3 NO NA <0.01 - 5.6 3 NO
Chromium 4 / 4 4 / 4 IS26SB04-0002 46.6 15.9 YES 1 - 1,000 15 - 100 33.4 YES
Copper 4 / 4 4 / 4 IS26SB01-0002 38.7 8.0 YES <1 - 700 5 - 70 20.3 YES
Iron 4 / 4 1 / 4 IS26SB04-0002 36,800 16,000 YES 100 - >100,000 NA 38,500 YES
Lead 4 / 4 3 / 4 IS26SB02-0002 87 J 22 YES <10 - 300 10 - 50 62.5 YES
Mercury 4 / 4 0 / 4 IS26SB01-0002 0.06 0.06 NO 0.01 - 3.4 0.04 - 0.14 0.16 NO
Nickel 4 / 4 4 / 4 IS26SB04-0002 84.1 6.6 YES <5 - 700 ND - 30 15.4 YES
Silver 1 / 4 0 / 4 IS26SB03-0002 0.73 J 0.84 NO NA NA 0.84 NO
Vanadium 4 / 4 0 / 4 IS26SB02-0002 23.2 26.7 NO <7 - 300 20 - 150 53.3 NO
Zinc 4 / 4 4 / 4 IS26SB04-0002 693 23.6 YES <5 - 2,900 8 - 113 37.5 YES

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance
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TABLE 5-6
COPCs Identified in Surface Soil as a Result of Human Health and Ecological Screening at Site 26
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Human Health and Ecological Screening Additional Considerations

Chemical

Identified 
During 

Screening 
Process

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Inorganics (mg/kg)
Aluminum 4 / 4 HHRS/ERS IS26SB04-0002 20,400 9,000 YES 7,000 - > 100,000 NA 19,700 YES
Chromium 4 / 4 HHRS/ERS IS26SB04-0002 46.6 15.9 YES 1 - 1,000 15 - 100 33.4 YES
Copper 4 / 4 ERS IS26SB01-0002 38.7 8.0 YES <1 - 700 5 - 70 20.3 YES
Iron 4 / 4 HHRS/ERS IS26SB04-0002 36,800 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 4 / 4 ERS IS26SB02-0002 87 J 22 YES <10 - 300 10 - 50 62.5 YES
Nickel 4 / 4 ERS IS26SB04-0002 84.1 6.6 YES <5 - 700 ND - 30 15.4 YES
Zinc 4 / 4 ERS IS26SB04-0002 693 23.6 YES <5 - 2,900 8 - 113 37.5 YES

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern HHRS = Human Health Risk Screening
ERS = Ecological Risk Screening

Frequency
of

Detection
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SSP Investigation Report
NSF-IH, Indian Head, Maryland

Chemical
Maximum Concentration   

Site 47 (mg/kg)
Maximum Concentration   

Lab Area (mg/kg)
Maximum Concentration    

Site 26 (mg/kg)
Chromium 28.5 19.4 46.6
Copper 40.6 127 38.7

Nickel 16.8 16 84.1
Zinc 219 586 693

Table 5-7
Comparison of Surface Soil Concentrations from Site 47 and the Lab Area with Site 26 Concentrations

Page 1 of 1
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NOTE: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)

Chemical
Aluminum 6,070
Chromium 30.7
Copper 38.7
Iron 16,400
Lead 65.7
Nickel 15.4
Zinc 276

Result

IS26SB01
0 - 2 ft bgs

Chemical
Aluminum 7,790
Chromium 36.8
Copper 13.9
Iron 15,500
Lead 87
Nickel 11.5
Zinc 80.2

IS26SB02

Result
0 - 2 ft bgs

Chemical
Aluminum 20,400
Chromium 46.6
Copper 27
Iron 36,800
Lead 32.4
Nickel 84.1
Zinc 693

Result

IS26SB04
0 - 2 ft bgs

Chemical
Aluminum 8,200
Chromium 25.6
Copper 10.7
Iron 13,700
Lead 16
Nickel 27
Zinc 104

IS26SB03

Result
0 - 2 ft bgs



SECTION 6 

Site 27—Thermal Destructor 1 

In 2005, an SSP investigation (herein referred to as “first sampling event”) was conducted at 
Site 27. Field investigative activities and results that are presented in this section are for the 
first sampling event. Additional investigations were conducted after the first sampling 
event to delineate the extent of contamination. The rationale for the additional 
investigations, the sampling approach, analytical results, evaluation process, and results are 
presented in Appendix A and will not be presented in this section. The recommendation in 
this section is based on the results of all the investigations conducted during the first 
sampling event and subsequent sampling events. 

6.1 Site Background 
Site 27 consists of a concrete pad (Building 1584), where the former Thermal Destructor 1 
was located, and the immediate surrounding area. The site is approximately 0.27 acre in size 
and lies within the boundaries shown in Figure 6-1. Site 27 was first identified in the IAS 
(Fred C. Hart Associates, 1983). At the time of the IAS, site visits did not indicate the 
presence of any spillage or evidence of stressed vegetation in the area surrounding the 
incinerator. No studies had been performed at Site 27 since the IAS was completed in the 
1980s. 

6.2 Rationale for Investigation 
Site 27 was historically named Building 1584, Thermal Destructor Pad Area, and consisted 
of an outside concrete pad upon which the incinerator was located. The concrete pad is 
designated as Building 1584 in Figure 6-1. The thermal destructor was a propane-fired 
incinerator that burned wastewater between 1976 and 1979. During operation of the 
incinerator, the area, with the exception of the actual incinerator, was diked. Potentially, 
small spills may have occurred in the area of the incinerator when the pump transferring 
wastewater did not switch off in time.  

The thermal destructor at Site 27 has been dismantled, and only the concrete pad currently 
remains at the site. The footprint of the concrete pad is approximately 225 square feet in size 
and is surrounded by a grass-covered area. As shown in Figure 6-1, Building 406 is located 
adjacent to the concrete pad (formerly Building 1584). Building 406, constructed in 1923, was 
used as a nitre cake (sodium bisulfate) shed until 1947, when it became a storehouse for acid 
plant filter materials. From 1957, the building was used as a chemical storehouse until 1976, 
when it was used for tool and equipment storage. Since 1999, Building 406 has been used as 
a heating, ventilating, and air-conditioning (HVAC) storage building. 

Possible spills of contaminated wastewater may have occurred in the immediate vicinity of 
the incinerator. Although no pipe ruptures or leaks were noted in available site records, 
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SITE SCREENING PROCESS REPORT  

small releases of contaminated wastewater may have occurred at the location where the 
inflow piping entered the incinerator (Fred C. Hart Associates, 1983). 

Historical information concerning the wastewater incinerated at Thermal Destructor 1 
varies. The IAS (Fred C. Hart Associates, 1983) notes that the incinerator burned hydrazine-
containing fuel and UDMH-contaminated wastewater. However, in a Standard Job 
Procedure (SJP), Contaminated Organic Waste Disposal by Incineration, dated December 4, 
1978, chemicals listed in the Hazardous Materials Index for the site and adjacent buildings 
do not include hydrazine or UDMH. A recent interview conducted by Navy personnel with 
a former site employee indicated the wastewater was generated from the caustic recovery 
area and contained neutralized caustic salts. Additionally, the interviewee indicated that 
UDMH was not treated at Site 27.  

6.3 Field Activities 
Field activities at Site 27 were conducted in two events. The first event, on October 25, 2005, 
consisted of the advancement of four soil borings (IS27SB01 through IS27SB04) (Figure 6-2). 
Borings IS27SB01 and IS27SB02 were advanced to termination depths of 14 and 10 feet, 
respectively. Borings IS27SB03 and IS27SB04 were each advanced to 4 feet bgs; in 
accordance with the SSP Investigation Work Plan, these borings were terminated at a 
shallow depth because of the encounter of saturated soil. During advancement of each 
boring, soil conditions were examined for evidence of contamination and logged in the field 
notebook. Additionally, PID readings were recorded.  

Because of a slight petroleum odor, a subsurface soil sample (IS27SB01-1014) was collected 
from 10 to 14 feet bgs from boring IS27SB01. At boring IS27SB02, a subsurface soil sample 
(IS27SB02-0609) was collected from 6 to 9 feet bgs; a sample could not be collected between 
0 to 6 feet bgs because of asphalt and gravel debris that was encountered over this depth 
interval. Subsurface soil samples were collected from borings IS27SB03 (IS27SB03-0004) and 
IS27SB04 (IS27SB04-0004) from 0 to 4 ft bgs. Samples were then placed in a cooler with ice, 
stored at 4°C, and shipped to the laboratory under an executed chain of custody. All 
samples were analyzed for UDMH, hydrazine, TAL metals, TCL SVOCs, TCL VOCs, 
explosives (including nitroglycerin and nitroguanidine), TOC, and pH. After sample 
collection, each borehole was backfilled with a bentonite clay mixture. The horizontal 
coordinate of each borehole location was surveyed with a GPS. Soil boring logs are 
presented in Appendix B. 

The analytical results from the October 2005 field effort were discussed during an IHIRT 
Partnering Meeting on June 14, 2006. Neither UDMH nor hydrazine, the suspected 
contaminants, was detected in any of the soil samples. However, arsenic was detected at a 
concentration greater than the RBC at location IS27SB04. The Team agreed that the result 
from one sample should not drive remediation and suggested that additional samples 
should be collected to ensure the elevated arsenic concentration was not indicative of a more 
widespread problem. On June 29, 2006, five surface soil samples (IS27SS01 through IS27SS05) 
were collected from 0 to 6 inches bgs. As shown on Figure 6-2, three samples (IS27SS03, 
IS27SS04, and IS27SS05) were collected from locations triangulating soil boring IS27SB04. 
These locations were selected to assess whether the surface soil in the vicinity of IS27SB04 
was contaminated. The samples were sent to an offsite laboratory for TAL metals analysis.  
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SECTION 6—SITE 27—THERMAL DESTRUCTOR 1 

6.4 Field Observations 
The area surrounding Site 27 consists of mowed grass surrounding the concrete pad where 
Thermal Destructor 1 formerly existed. No signs of stressed vegetation were observed 
during a site visit on April 4, 2004, or during subsequent investigation activities in October 
25, 2005, and June 29, 2006. No obvious drainageways were observed at the site, suggesting 
little opportunity for an offsite transport pathway. During the April 2004 site visit, abundant 
paint chips were observed on the ground around the perimeter of Building 406.  

Based on the soil boring logs, soil underlying the site consists of fill material in the upper 
4 to 6 feet of the subsurface. The fill is characterized by sand and gravel with asphalt, brick, 
and wood. The fill is underlain by sandy clay, silty sandy clay, and sand.  

6.5 Analytical Results 
Following laboratory analysis of the soil samples, the results were validated and the 
validated analytical results are presented in Tables 6-1 and 6-2.  

6.5.1 Detected Chemicals in Surface Soil 
The following inorganics were detected in at least one of the five surface soil samples from 
Site 27: 

Inorganics   
Aluminum Copper Nickel 
Arsenic Iron Selenium 
Barium Lead Silver 
Cadmium Magnesium Sodium 
Calcium Manganese Vanadium 
Chromium Mercury Zinc 
Cobalt   
   

6.5.2 Detected Chemicals in Subsurface Soil 
The following VOCs, SVOCs, and inorganics were detected in at least one of the four 
subsurface soil samples from Site 27: 

VOCs   
Acetone 2-Butanone Carbon disulfide 
   
SVOCs   
Benzo(a)anthracene Benzo(g,h,i)perylene Indeno(1,2,3-cd)pyrene 
Benzo(a)pyrene Benzo(k)fluoranthene Phenanthrene 
Benzo(b)fluoranthene Chrysene Pyrene 
 Fluoranthene bis(2-Ethylhexyl)phthalate 
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SITE SCREENING PROCESS REPORT  

Inorganics   
Aluminum Cobalt Mercury 
Arsenic Copper Nickel 
Barium Iron Sodium 
Beryllium Lead Vanadium 
Calcium Magnesium Zinc 
Chromium Manganese  

6.6 Risk Screening 
The detected chemicals listed in the previous tables were taken through the two-step risk 
screening process described in Section 3. Results of the risk screening are presented below. 

6.6.1 Human Health Risk Screening 
The analytical results for surface soil and subsurface soil at Site 27 were taken through the 
HHRS process following the methodology presented in Section 3.2. 

Step 1—Comparison against Risk-based Criteria 
Step 1 of the HHRS compared chemicals detected in surface soil and subsurface soil against 
adjusted residential soil RBCs (April 2006 USEPA Region III table). The results of these 
comparisons for surface soil and subsurface soil are summarized in Table 6-3 and Table 6-4, 
respectively.  

Of the nineteen inorganics detected in surface soil, the eleven inorganics shown on the table 
below exceeded the screening criteria in Step 1 of the HHRS: 

Inorganics   
Aluminum Copper Nickel 
Arsenic Iron Vanadium 
Cadmium Lead Zinc 
Chromium Manganese  
   

Two SVOCs and four inorganics were identified in subsurface soil as exceeding the 
screening criteria in Step 1 of the HHRS, as follows:  

SVOCs  
Benzo(a)pyrene Benzo(b)fluoranthene 
  
Inorganics  
Arsenic Manganese 
Iron Vanadium 
  

Step 2—Comparison against Background Concentrations 
Chemicals identified during Step 1 of the HHRS were carried forward into Step 2, which 
compared the identified chemicals to the 95 percent UCL background concentrations. 
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SECTION 6—SITE 27—THERMAL DESTRUCTOR 1 

Results of the Step 2 screening for surface soil and subsurface soil are presented in Table 6-5 
and Table 6-6, respectively.  

The table below shows the eleven inorganics in surface soil that exceeded their respective 
95 percent UCL background concentrations:  

Inorganics   
Aluminum  Copper Nickel  
Arsenic  Iron Vanadium 
Cadmium  Lead Zinc 
Chromium Manganese  

   

The table below shows the SVOCs and inorganics in subsurface soil that exceeded their 
respective 95 percent UCL background concentrations:  

SVOCs  
Benzo(a)pyrene Benzo(b)fluoranthene 
  
Inorganics  
Arsenic Manganese 
  

6.6.2 Ecological Risk Screening 
The analytical results for the surface soil samples were taken though the ERS process 
following the methodology presented in Section 3.3. Subsurface soil results were not taken 
through the ERS process because ecological receptors are not exposed to subsurface soils. 

Step 1—Comparison against Risk-Based Criteria 
Step 1 of the ERS process compared detected chemical concentrations in surface soil to the 
USEPA Ecological SSLs, where available, and to the USEPA Region III soil screening values 
for chemicals without Ecological SSLs. The results of the Step 1 ERS are presented in 
Table 6-7. The table below shows the fifteen inorganics that exceed the screening criteria:  

Inorganics   
Aluminum Copper Nickel 
Arsenic Iron Selenium 
Cadmium Lead Silver 
Chromium Manganese Vanadium 
Cobalt Mercury Zinc 
   

Step 2—Comparison against Background Concentrations 
The chemicals identified in the Step 1 process were carried forward into the Step 2 process, 
which compared the chemicals to the 95 percent UCL background concentrations. Results of 
the Step 2 screening are presented in Table 6-8. The 15 inorganics identified in the Step 1 
process exceeded their respective 95 percent UCL background concentrations.  
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6.7 Discussion of Investigation Findings 
Fifteen inorganics were detected in one or more of the surface soil samples and identified as 
COPCs through the 2-step HHRS process and 2-step ERS process (see below and Table 6-9). 

Inorganics   
Aluminum Copper Nickel 
Arsenic Iron Selenium 
Cadmium Lead Silver 
Chromium Manganese Vanadium 
Cobalt Mercury Zinc 
   

Two SVOCs and two inorganics were identified as COPCs in subsurface soil through the 
HHRS process (see below and Table 6-6). Subsurface soil results were not taken through the 
ERS process because ecological receptors are not exposed to subsurface soils at Site 27, as 
follows: 

SVOCs  
Benzo(a)pyrene Benzo(b)fluoranthene 
  
Inorganics  
Arsenic Manganese 
  

6.7.1 Occurrence and Distribution of COPCs 
Concentrations of chemicals defined as COPCs in surface soil and subsurface soil are 
presented on a sample-specific basis in Figure 6-3 (surface soil) and Figure 6-4 (subsurface 
soil). As shown in Figure 6-3, the highest arsenic concentration (168 L mg/kg) in surface soil 
was measured at sampling location IS27SS03, located between soil borings IS27SB01 and 
IS27SB04. As shown in Figure 6-4, detectable concentrations of SVOCs were observed in the 
sample collected from 0 to 4 feet bgs from soil boring IS27SB04. This sample also contained 
the highest concentration of arsenic among the subsurface soil samples that were collected; 
arsenic was found in this sample at a concentration of 191 mg/kg (IS27B04, 0-4 feet bgs), 
while the next-highest arsenic concentration in subsurface soil was detected at 8 mg/kg 
(IS27B02, 6-9 feet bgs).  

Results from surface soil sampling revealed the presence of other inorganics (cadmium, 
chromium, and lead) that were not identified as COPCs in subsurface soil. The highest 
cadmium, chromium, and lead concentrations were measured at IS27SS01, located adjacent 
to soil boring IS27SB01 (Figure 6-3). At this location, cadmium was measured at 47.1 mg/kg, 
chromium at 344 L mg/kg, and lead at 944 mg/kg. Both chromium and lead concentrations 
were elevated in surface soil samples IS27SS02, IS27SS03, IS27SS04, and IS27SS05. 

6.7.2 Risk Considerations 
For surface soil, concentrations of 15 COPCs were compared against 95 percent UTL, 
Maryland soil, and eastern U.S. soil background concentrations presented in the 
Background Soil Investigation Report (TetraTech NUS, 2002a). The comparison eliminated 
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manganese and vanadium from further consideration because their maximum 
concentrations at Site 27 were below the 95 percent UTL. However, the maximum 
concentrations of the remaining 13 chemicals exceeded the 95 percent UTL background 
concentration. Maximum detected concentrations of seven of the remaining COPCs 
(aluminum, cobalt, copper, iron, mercury, nickel, and selenium) were below or within the 
range of eastern U.S. background soil concentrations. The Background Soil Investigation 
Report did not provide an eastern U.S. background soil concentration for cadmium, and 
Maryland or eastern U.S. background soil concentrations were not provided for silver. 

The maximum detected concentrations of arsenic, cadmium, chromium, lead, and zinc were 
above the 95 percent UTL background concentrations and the range of Maryland soil 
background concentrations. The maximum concentration of silver was above the 95 percent 
UTL, but silver was detected in only two of the five samples and the maximum 
concentration of 1.6 mg/kg is below an alternative ecological screening value for silver of 
2.0 mg/kg (Efroymson et al., 1997). Therefore, it is unlikely that silver in surface soils at 
Site 27 poses a significant risk to ecological receptors.  

For subsurface soil, two inorganics (arsenic and manganese) and two SVOCs 
(benzo(a)pyrene, and benzo(b)fluoranthene) were retained as COPCs. Maximum 
concentrations of arsenic and manganese were compared to the 95 percent UTL, Maryland 
soil, and eastern U.S. soil background concentrations presented in the Background Soil 
Investigation Report (TetraTech NUS, 2002a). The maximum arsenic concentration was 
above the 95 percent UTL and above the range of Maryland and eastern U.S. soil 
background concentrations. The maximum detected concentration of manganese was above 
the 95 percent UTL but within the range of eastern U.S. background soil concentrations. 
Maryland soil background concentrations were not available for manganese. Both 
benzo(a)pyrene and benzo(b)fluoranthene were retained as COPCs because no background 
data are available for these chemicals. The results of this comparison show that there is a 
potential risk to human health receptors for these four COPCs.  

The results of this comparison show that potential risk to direct contact ecological receptors 
(i.e., soil invertebrates and plants) cannot be ruled out for arsenic, cadmium, chromium, 
lead, and zinc. However, as with Site 26, the site was investigated primarily to determine 
the level of contamination related to possible hydrazine- and UDMH-contaminated 
wastewater releases. No explosives were detected in the surface soil at this site. The ERS 
indicates that there is potential risk from several inorganic chemicals. Based on the 
distribution of the inorganic concentrations in the surface soils, the presence of these 
inorganics may be attributable to past site activities. However, the lack of explosive 
compounds in the surface soil, along with the limited habitat (maintained grass), and the 
small size of the site should be considered in the risk management decision for this site.  

6.8 Conclusions and Recommendations 
The HHRS and ERS indicated that inorganics in surface soil pose a potential risk to human 
and ecological receptors. Based on the analytical results of the surface soil samples collected 
around the concrete pad during all sampling events, the risk-driving COPCs (arsenic and 
chromium) have been delineated sufficiently for a removal action. Figure A-3 in 
Appendix A shows the proposed excavation area.   
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Surface Soil Sample Location
Roads and Paved Areas
Buildings
Concrete Pad (Former Structure)
Elevation Contour (5 foot interval)
Railroad
Water Bodies

Chemical
Inorganics
Aluminum 40,700
Arsenic 18.3 L
Cadmium 47.1
Chromium 344 L
Cobalt 15
Copper 452
Iron 63,900
Lead 944
Manganese 473 L
Mercury 0.73 K
Nickel 183
Selenium 2 J
Silver 1.6 J
Vanadium 26.8
Zinc 3,380 L

0 - 0.5 ft bgs
IS27SS01

Result

Chemical
Inorganics
Aluminum 11,700
Arsenic 42.5 L
Cadmium 2.8
Chromium 267 L
Cobalt 13.7
Copper 83
Iron 31,400
Lead 685
Manganese 283 L
Mercury 0.77 K
Nickel 147
Selenium 0.9 U
Silver 1.6 J
Vanadium 20.6
Zinc 759 L

IS27SS02

Result
0 - 0.5 ft bgs

Chemical
Inorganics
Aluminum 11,200
Arsenic 168 L
Cadmium 1.2
Chromium 34.6 L
Cobalt 8.1 J
Copper 46.4
Iron 15,100
Lead 113
Manganese 120 L
Mercury 0.26 K
Nickel 104
Selenium 0.67 U
Silver 0.82 U
Vanadium 14.8
Zinc 144 L

Result
0 - 0.5 ft bgs

IS27SS03

Chemical
Inorganics
Aluminum 9,220
Arsenic 38.4 L
Cadmium 1.6
Chromium 68 L
Cobalt 12.1
Copper 40.3
Iron 15,200
Lead 121
Manganese 173 L
Mercury 0.38 K
Nickel 141
Selenium 0.87 U
Silver 1.07 U
Vanadium 25.4
Zinc 297 L

Result
0 - 0.5 ft bgs

IS27SS04

Chemical
Inorganics
Aluminum 14,600
Arsenic 21.3 L
Cadmium 4.9
Chromium 264 L
Cobalt 23.8
Copper 96.4
Iron 35,600
Lead 524
Manganese 637 L
Mercury 0.3 K
Nickel 240
Selenium 0.98 U
Silver 1.2 U
Vanadium 29.6
Zinc 1,360 L

Result
0 - 0.5 ft bgs

IS27SS05

NOTES:
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
U - Analyte not detected

Figure 6-3
Chemicals Identified in Surface 

Soil During Step 2 Screening at Site 27
SSP Investigation Report, CTO-050

NSF-IH, Indian Head, Maryland
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Legend
Approximate Site Boundary
Subsurface Soil Sample Location
Surface Soil Sample Location
Roads and Paved Areas
Buildings
Concrete Pad (Former Structure)
Elevation Contour (5 foot interval)
Railroad
Water Bodies

Chemical
SVOCs
Benzo(a)pyrene 0.72 J
Benzo(b)fluoranthene 1.2 J
Inorganics
Arsenic 191
Manganese 96.8 J

Result

IS27SB04
0 - 4 ft bgs

Chemical
SVOCs
Benzo(a)pyrene 0.39 U
Benzo(b)fluoranthene 0.39 U
Inorganics
Arsenic 6.8
Manganese 24.6 J

IS27SB03

Result
0 - 4 ft bgs

Chemical
SVOCs
Benzo(a)pyrene 0.42 U
Benzo(b)fluoranthene 0.42 U
Inorganics
Arsenic 8
Manganese 180 J

IS27SB02

Result
6 - 9 ft bgs

Chemical
SVOCs
Benzo(a)pyrene 0.41 U
Benzo(b)fluoranthene 0.41 U
Inorganics
Arsenic 4.6
Manganese 30.4 J
Mercury 0.04 J

IS27SB01
10 - 14 ft bgs

Result

NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
U - Analyte not detected 



SECTION 7 

Wetland Area Adjacent to Site 45 

7.1 Site Background  
The Wetland Area Adjacent to Site 45 is in the northwest-central portion of NSF-IH and lies 
roughly 100 feet south of Site 45 (Figure 7-1). The wetland boundary shown in the figure is 
approximate and has shifted slightly in the area shown in response to environmental 
changes. The area of the wetland as shown in the figure is approximately 0.10 acre. 

In 1992, a preliminary assessment (NEESA, 1992) was performed at Site 45 to determine if 
contamination existed at the site and document the presence of the abandoned drums. 
Following a recommendation in the preliminary assessment, Ensafe/Allen & Hoshall (1994) 
conducted a site inspection to determine if surface soils had been contaminated as a result of 
abandoned drums. The site inspection consisted of three shallow soil samples (0 to 1 feet bgs) 
and four soil gas samples.  

None of the detected concentrations exceeded corresponding USEPA Region III RBC 
screening levels. Soil gas readings registered low levels of total volatiles, xylene, and 
tetrachloroethene, although none of these concentrations exceeded the USEPA Region III 
RBC screening levels for air inhalation. 

The 1994 site inspection report recommended further investigation at Site 45 and the 
removal of all drums located at the site. 

Subsequently, an RI was performed in 2001 to further characterize Site 45 (the drum 
disposal area) and to collect samples from the adjacent wetland area. The RI field 
investigation evaluated the presence of VOCs, SVOCs, explosives and metals in the surface 
soil, subsurface soil, shallow groundwater in the drum disposal area, and surface water and 
sediments at the adjacent wetland. Four samples each of surface soil, subsurface soil, and 
grab shallow groundwater were collected in the drum disposal area, and four sediment and 
two surface water samples were collected from the wetland area. Site-specific background 
surface soil and subsurface soil samples were also collected.  

In the wetland area, three VOCs and 13 SVOCs were detected in the sediment samples. No 
VOCs or SVOCs were detected in the surface water samples. Explosives were not detected 
in either surface water or sediment samples. Twenty-two inorganics were detected in 
sediment samples, while 19 inorganics were detected in the surface water samples. Most of 
the inorganic compounds are naturally occurring, contributing to detected concentrations. 

As part of the RI for Site 45, a baseline HHRA and screening level ERA were performed for 
the wetland area to assess the potential threat of the detected compounds to human and 
ecological receptors (HydroGeoLogic, 2004). The HHRA concluded that there were no 
unacceptable risks associated with the chemicals in surface water and sediment. The 
screening-level ERA concluded that sediments pose a minimal risk to ecological receptors, 
but that aluminum, copper, lead, silver, and zinc in surface water may pose a risk to aquatic 
receptors.  
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Results from the RI were documented in a report (HydroGeoLogic, 2004) which concluded 
that, although the corroded drums appear to have resulted in contamination of the Site 45 
surface soil, this contamination is limited to the area immediately surrounding the drums 
(HydroGeoLogic, 2004). The data also indicated that contamination from the drums has not 
leached substantially to the underlying subsurface soil or groundwater, nor had it migrated 
downgradient to the wetland. No potential risks were identified for Site 45 (although 
potential ecological risks were identified for the wetland area, as noted above). A final 
Proposed Plan recommending no further action at Site 45 was completed on October 19, 
2004 (CH2M HILL, 2004c). The public comment period was held from October 19 through 
November 17, 2004, and a public meeting was held on October 21, 2004. No significant 
comments were received. The draft final Record of Decision for this site is currently under 
review. 

Because the RI at Site 45 indicated that the wetland was not affected by contamination 
associated with the drum abandonment area, the wetland was removed from Site 45 and 
was designated as an SSA. 

7.2 Rationale for Investigation 
The influx of water to the wetland area may have elevated the inorganic content of the 
surface water to a level that poses unacceptable risk to ecological receptors. Additional 
surface water samples were collected to provide insight into temporal changes in water 
quality and to update the screening level ERA for the wetland in support of a baseline ERA 
for the wetland, if necessary.  

The Wetland Area Adjacent to Site 45 is flat, and there is no apparent surface water outflow 
from the area. During the 2001 RI at Site 45 (upgradient), groundwater levels were found to 
be 3.4 to 5.6 feet bgs (HydroGeoLogic, 2004). Surface topography observed during an April 
2004 site visit indicates that surface water entering the wetland area infiltrates into 
groundwater rather than flowing offsite. 

Buildings and structures located near the site consist of an equipment building (Building 
1899) and several tanks and secondary containment structures that contain acids and 
caustics (Buildings 674, 1988, 1989, 1991, and 1990). These buildings and structures were 
built between 1995 and 1998.  

Influx to the wetland includes discharge from secondary containment from the nearby 
caustic tanks. After significant precipitation events, NSF-IH open a valve to release standing 
water from the secondary containment after it is sampled for pH. This effluent flows into a 
stormwater management structure, the overflow from the structure flows into the wetlands. 

7.3 Field Activities 
On October 13, 2005, two surface water samples (IA45SW01 and IA45SW02) were sampled 
to offer insight on temporal changes in water quality and to determine whether a baseline 
ERA is warranted. Figure 7-2 displays the locations of the surface water samples. Surface 
water samples were analyzed for filtered and unfiltered metals, DOC, TOC, hardness, and 
pH. At each location, after collecting a sample for laboratory analysis, field quality 
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parameters were measured in the field for pH, specific conductance, turbidity, DO, and 
temperature. Following collection of surface water, each sample location was surveyed 
using a PRO XRS GPS unit. 

7.4 Field Observations 
Although sample IA45SW02 lies south of the wetland area boundary shown in Figure 7-2, 
the wetland boundary was approximate, and this sample location had the same organic 
matter and vegetation as within the wetland area. Grab surface water samples were 
collected on October 13, 2005, from the area south of Site 45 in two locations where the 
water depth was approximately 6 inches (Figure 7-2). The average DOC and TOC 
concentrations for the surface water samples were 48 mg/L and 53 mg/L, respectively.  

7.5 Analytical Results 
The two surface water samples collected where the water depth was approximately 6 inches 
were analyzed for TAL metals (filtered and unfiltered), DOC, TOC, pH, and hardness. 
Validated analytical results for the Wetland Area Adjacent to Site 45 are presented in 
Table 7-1. 

7.5.1 Detected Chemicals in Surface Water 
Sixteen inorganics were detected in one or more of the surface water samples collected at 
this site. The following chemicals were detected in at least one of the surface water samples. 

Inorganics   
Aluminum Copper Potassium 
Arsenic Iron Sodium 
Barium Lead Vanadium 
Calcium Magnesium Zinc 
Chromium Manganese  
Cobalt Nickel  
   

7.6 Risk Screening 
The detected chemicals listed above were taken through the first step of the two-step risk 
screening process described in Section 3. Results of the risk screening are presented below. 

7.6.1 Human Health Risk Screening  
HHRS was not performed at this SSA because a HHRA (HyrdroGeoLogic, 2004) has already 
indicated no unacceptable risks to human health receptors associated with the chemicals in 
surface water in the wetland area. 

7.6.2 Ecological Risk Screening 
The analytical results for surface soil at the Wetland Area Adjacent to Site 45 were taken 
through the ERS process following the methodology presented in Section 3.2.  
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Step 1—Comparison against Risk-Based Criteria 
USEPA Region III surface water screening values served as the basis for screening surface 
water resources. The results of this comparison are summarized in Table 7-3. Eight organics 
were identified in surface water during Step 1 of the ERS. 

Inorganics   
Aluminum Copper Manganese 
Barium Iron Zinc 
Cobalt Lead  
   

Step 2—Comparison against Background Concentrations 
Because background concentrations are not available for surface water concentrations, 
chemicals identified during Step 1 ERS were identified as COPCs for the Wetland Area 
Adjacent to Site 45. 

7.7 Discussion of Investigation Findings 
During the SSP Investigation, surface water samples from the Wetland Area Adjacent to 
Site 45 were collected and analyzed for the purpose of making a site management decision. 
Eight inorganics were detected in the samples and identified as COPCs through the ERS 
Step 1 screening process. The COPCs identified during the risk screening process is 
summarized below. 

Inorganics   
Aluminum Copper Manganese 
Barium Iron Zinc 
Cobalt Lead  
   

7.7.1 Occurrence and Distribution of COPCs 
Concentrations of these chemicals are presented on a sample-specific basis in Figure 7-3. 
Analytical results of the two surface water samples, IA45SW01 and IA45SW02, revealed the 
presence of several unfiltered and dissolved metals in each sample. In general, the dissolved 
metal concentrations were higher in IA45SW02, which was collected south of IA45SW01. 
The surface water pH at IA45SW02 was lower (4.2) than the pH measured at IA45SW01 
(6.7). Results of field quality parameters are provided in Table 7-3. 

7.7.2 Risk Considerations 
As part of the RI for Site 45, an HHRA was performed for the wetland area to assess the 
potential threat of the detected compounds to human receptors (HydroGeoLogic, 2004). The 
HHRA indicated no unacceptable risks associated with the chemicals in surface water. 

During the SSP Investigation, two surface water samples were collected from the wetland 
areas, and chemical concentrations in these samples were compared against USEPA 
Region III surface water screening values. The results of this comparison revealed that the 
maximum dissolved concentrations of 8 inorganic chemicals exceeded the screening values 
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(aluminum, barium, cobalt, copper, iron, lead, manganese, and zinc) and were considered as 
COPCs. It should be noted that four of these COPCs (aluminum, copper, lead, and zinc) 
were also identified as posing a potential risk to aquatic receptors during the screening level 
ERA that was performed for the wetland during the Site 45 RI (HydroGeoLogic, 2004). 

The wetland is not inundated continuously; therefore, aquatic organisms, such as larval 
amphibians, are exposed intermittently to these chemicals. The source of these chemicals in 
the surface water is unknown, but it may be related to residue or paint chips from the 
equipment located within the secondary containment structures that drain to the wetland 
periodically. Therefore, although there is potential risk to aquatic organisms from the 
COPCs in the surface water, the source of the chemicals is likely from the routine draining 
of these containment structures and therefore does not constitute a CERCLA release that 
warrants further investigation under the IR Program. 

7.8 Conclusions and Recommendations 
The HHRA performed as part of the RI for Site 45 indicated that there were no unacceptable 
risks associated with the surface water. The ERS, however, indicates that there are potential 
ecological risks associated with surface water in the Wetland Area Adjacent to Site 45. 
Information provided to CH2M HILL by NSF-IH indicates that there is recurring release 
from periodic draining of the secondary containment structures associated with nearby acid 
and caustic tanks to the wetland area. The Wetland Area Adjacent to Site 45 should not be 
addressed under the IR Program because of the recurring nature of the release (from 
periodic draining of the secondary containment structures associated with nearby acid and 
caustic tanks). Because the recurring release is not related to site activities, the site itself 
should not be further investigated until the upgradient source has been addressed.  
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TABLE 7-1
Analytical Results for Surface Water at the Wetland Area Adjacent to Site 45
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Total Metals (UG/L)
Aluminum 107 B 2,380
Antimony 4.11 U 4.11 U
Arsenic 3.45 U 4.9 J
Barium 21.4 J 40.6 J
Beryllium 0.29 U 1.6 B
Cadmium 4.36 U 4.36 U
Calcium 44,100 19,800
Chromium 5.7 J 4.9 J
Cobalt 20.2 J 64.4
Copper 10.6 J 21.4 J
Iron 7,890 55,200
Lead 1.65 U 25.8
Magnesium 19,000 12,200
Manganese 5,780 4,080
Mercury 0.02 U 0.02 U
Nickel 14 J 38.1 J
Potassium 18,600 16,400
Selenium 3.59 U 3.59 U
Silver 4.4 U 4.4 U
Sodium 117,000 123,000
Thallium 6.9 B 9.4 B
Vanadium 4.88 U 5.6 J
Zinc 69.2 380
Dissolved Metals (UG/L)
Aluminum 88.6 B 1,790
Antimony 4.11 U 5.5 J
Arsenic 3.45 U 3.45 U
Barium 37.1 J 46.2 J
Beryllium 0.29 U 1.4 B
Cadmium 4.36 U 4.36 U
Calcium 47,500 19,700
Chromium 4.6 J 3.7 J
Cobalt 25.2 J 65.8
Copper 8.9 J 11.5 J
Iron 9,720 56,100
Lead 2.8 J 14.2
Magnesium 20,500 12,200
Manganese 6,420 4,130
Mercury 0.02 U 0.02 U
Nickel 20.5 J 38.3 J
Potassium 19,600 14,600
Selenium 3.59 U 3.59 U
Silver 4.4 U 4.4 U
Sodium 131,000 126,000
Thallium 6.13 U 12.3 B
Vanadium 4.88 U 4.88 U
Zinc 84.9 417
Wet Chemistry (MG/L)
Dissolved organic carbon 45 51
Hardness 210 140
Total organic carbon (TOC) 46 60
pH 6.7 4.2
Shaded cells represent analytical results detected above the reporting limit
B - Analyte found in an associated blank, as well as the sample
J - Reported value is estimated
U - Analyte not detected 

IA45SW01 IA45SW02

10/13/05 10/13/05
IA45SW01-0001 IA45SW02-0001
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TABLE 7-2
Step 1 Ecological Risk Screening for Surface Water at the Wetland Area Adjacent to Site 45
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected
Screening  

Value1
Possible 
COPC ? Rationale2

Total Metals (ug/L)
Aluminum 1 / 2 1 / 2 IA45SW02-0001 2,380 107 B 200 - 200 87.0 YES ASL
Arsenic 1 / 2 0 / 2 IA45SW02-0001 4.9 J 3.45 U 10.0 - 10.0 5.00 NO BSL
Barium 2 / 2 2 / 2 IA45SW02-0001 40.6 J 21.4 J 200 - 200 4.00 YES ASL
Chromium* 2 / 2 0 / 2 IA45SW01-0001 5.7 J 5.7 J 10.0 - 10.0 117.2 NO BSL
Cobalt 2 / 2 1 / 2 IA45SW02-0001 64.4 20.2 J 50.0 - 50.0 23.0 YES ASL
Copper* 2 / 2 2 / 2 IA45SW02-0001 21.4 J 10.6 J 25.0 - 25.0 14.45 YES ASL
Iron 2 / 2 2 / 2 IA45SW02-0001 55,200 7890 100 - 100 300 YES ASL
Lead* 1 / 2 1 / 2 IA45SW02-0001 25.8 1.65 U 3.00 - 3.00 4.60 YES ASL
Manganese 2 / 2 2 / 2 IA45SW01-0001 5,780 5780 15.0 - 15.0 120 YES ASL
Nickel* 2 / 2 0 / 2 IA45SW02-0001 38.1 J 14 J 40.0 - 40.0 83.5 NO BSL
Vanadium 1 / 2 0 / 2 IA45SW02-0001 5.6 J 4.88 U 50.0 - 50.0 20.0 NO BSL
Zinc* 2 / 2 1 / 2 IA45SW02-0001 380 69.2 20.0 - 20.0 189.8 YES ASL

Dissolved Metals (ug/L)
Aluminum 1 / 2 1 / 2 IA45SW02-0001 1,790 88.6 B 200 - 200 87.0 YES ASL
Antimony 1 / 2 0 / 2 IA45SW02-0001 5.5 J 4.11 U 60.0 - 60.0 30.0 NO BSL
Barium 2 / 2 2 / 2 IA45SW02-0001 46.2 J 37.1 J 200 - 200 4.00 YES ASL
Chromium* 2 / 2 0 / 2 IA45SW01-0001 4.6 J 4.6 J 10.0 - 10.0 117.2 NO BSL
Cobalt 2 / 2 2 / 2 IA45SW02-0001 65.8 25.2 J 50.0 - 50.0 23.0 YES ASL
Copper* 2 / 2 1 / 2 IA45SW02-0001 11.5 J 8.9 J 25.0 - 25.0 14.5 NO BSL
Iron 2 / 2 2 / 2 IA45SW02-0001 56,100 9720 100 - 100 300 YES ASL
Lead* 2 / 2 2 / 2 IA45SW02-0001 14.2 2.8 J 3.00 - 3.00 4.60 YES ASL
Manganese 2 / 2 2 / 2 IA45SW01-0001 6,420 6420 15.0 - 15.0 120 YES ASL
Nickel* 2 / 2 0 / 2 IA45SW02-0001 38.3 J 20.5 J 40.0 - 40.0 83.5 NO BSL
Zinc* 2 / 2 1 / 2 IA45SW02-0001 417 84.9 20.0 - 20.0 189.8 YES ASL

1 Screening values are USEPA Ecological Soil Screening Levels (SSLs). In the absence of SSLs, USEPA Region III soil screening values (April 7, 2006) are used.
2 Rationale  - Selection Reason; Above Screening Levels (ASL), No Toxicity Information (NTX). Deletion Reasons: Essential nutrient (NUT), Below Screening Level (BSL).
*Screening value adjusted for an average hardness of 175 mg/L
B = Detected in Field Blank J = Estimated Value K = Biased High U = Not Detected
NA = Not Available COPC = Chemical of Potential Concern

Reporting Limit 
Range

Frequency
of

Detection

Frequency
of

Exceedance
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TABLE 7-3
Surface Water Field Parameters at Wetland Area Adjacent to Site 45
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID pH
Conductivity 

(ms/cm) DO (mg/L) Turbidity (NTU) Temperature (oC)
IA45SW01 6.16 0.9 9.33 5 17.3
IA45SW02 4.7 0.846 9.4 7 17

Page 1 of 1
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NOTES: 
All results in mg/kg (milligrams per kilograms)
J - Reported value is estimated
B - Analyte detected in field blank

Chemical
Total Metals
Aluminum 107 B
Barium 21.4 J
Cobalt 20.2 J
Copper 10.6 J
Iron 7,890
Lead 1.65 U
Manganese 5,780
Zinc 69.2

Dissolved Metals
Aluminum 88.6 B
Barium 37.1 J
Cobalt 25.2 J
Iron 9,720
Lead 2.8 J
Manganese 6,420
Zinc 84.9

Result
IA45SW01

Chemical
Total Metals
Aluminum 2,380
Barium 40.6 J
Cobalt 64.4
Copper 21.4 J
Iron 55,200
Lead 25.8
Manganese 4,080
Zinc 380

Dissolved Metals
Aluminum 1,790
Barium 46.2 J
Cobalt 65.8
Iron 56,100
Lead 14.2
Manganese 4,130
Zinc 417

IA45SW02
Result



SECTION 8 

Stump Neck SWMU 14 

In 2005, an SSP investigation (herein referred to as “first sampling event”) was conducted at 
SWMU 14. Field investigative activities and results that are presented in this section are for 
the first sampling event. Additional investigations were conducted after the first sampling 
event to delineate the extent of contamination. The rationale for the additional 
investigations, the sampling approach, analytical results, evaluation process, and results are 
presented in Appendix A and will not be presented in this section. The recommendation in 
this section is based on the results of all the investigations conducted during the first 
sampling event and subsequent sampling events. 

8.1 Site Background  
Stump Neck SWMU 14 is located in the Stump Neck Annex and is approximately 300 feet 
south of the Potomac River. The site consists of a photographic laboratory (Building 22SN), 
X-ray facility (Building 2009), and the associated two septic tanks, discharge lines, and drain 
fields as shown in Figure 8-1. The approximate area of Stump Neck SWMU 14 is 2.4 acres. 

Stump Neck SWMU 14 was inspected during the RCRA Facility Assessment (RFA) in 1990. 
Stump Neck SWMU 14 was included in a January 2002 Desk-Top Audit Decision Document 
(Tetra Tech NUS, Inc., 2002b), which was signed by Remedial Project Managers from NSF-IH, 
Engineering Field Activity Chesapeake, and USEPA Region III and concurred with by MDE. 
The decision reached during the desktop audit was that, due to lack of investigation data 
available, Stump Neck SWMU 14 should be retained as an area of concern pending 
additional investigation of the old drain field associated with Stump Neck SWMU 14. 

8.2 Rationale for Investigation 
The original septic tank system at Stump Neck SWMU 14 was constructed in approximately 
1968. Photographic development chemicals containing silver, hydroquinone, and sodium 
thiosulfate were discharged for an unknown period (not continuously) to the original septic 
system (A.T. Kearney, Inc., 1990). The septic effluent was chlorinated before discharging to 
the Potomac River. 

Historically, discharge to the Potomac River originated from sanitary and industrial sources 
at the site. The sanitary effluent was regulated under National Pollutant Discharge 
Elimination System (NPDES) Permit MD0020885. The industrial effluent was regulated 
under NPDES permit MD0003158. These permits are still in effect and regulate sanitary and 
industrial discharges at other locations on the base. Violations of the sanitary NPDES permit 
(MD0020885) were documented for exceedances of DO and/or chlorine limits set in the 
permit. These two permits govern the discharges for both the Indian Head and Stump Neck 
Annex Activity Areas. Both NPDES permits have been renewed twice since the original 
permits expired in April 1993, and are, at present, in effect at the facility. 
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At the time of a 1990 RFA (A.T. Kearney, Inc., 1990), waste fixer containing silver was 
containerized in Building 22SN and transported off-site for silver recovery. No evidence of 
release was documented during a visual site inspection (SI) conducted as part of the RFA.  

The 1990 RFA Report stated that the original septic system was replaced with a new system 
following the visual SI. Available construction documents indicate that the original septic 
tank was abandoned in place. The 1990 RFA Report indicated that the new septic system 
eliminated surface discharges to the Potomac River. The RFA Report also stated that the 
new septic system handled only sanitary wastewater from Building 22SN and was inspected 
weekly, in accordance with NPDES permit conditions. The NDPES outfall was sampled 
monthly.  

The 1990 RFA Report did not account for discharges from Building 2009 that continued to 
discharge into the new septic tank system. Waste fixer from the X-ray facility, which 
contains silver, was treated on-site for silver recovery and then released to the septic system 
with the wash water and developer.  

The NSF-IH, formerly known as Indian Head Division Naval Surface Warfare Center 
(IHDIV/NSWC, 1998), documented failing septic systems at the Stump Neck Annex, 
including the newer septic system that serviced Buildings 22SN and 2009. NSF-IH noted 
that the drain field had become clogged due to an overload of sewage into the system, 
causing floating solids to rise through the tank and clog the downstream drainpipes. This 
resulted in periodic back-ups of sewage from the septic tank into Building 22SN.  

Since 2002, Buildings 22SN and 2009 have been connected to a pipeline that conveys 
sanitary and process wastewater from the building to the NSF-IH wastewater treatment 
plant. Consequently, neither of the two septic systems at the site is in use. Currently, silver-
contaminated waste fixer from the X-ray facility is treated on-site for silver recovery and 
then released to the sewer pipeline with the wash water and developer. In 1999, the 
photographic laboratory was converted to a completely digital system and no longer 
discharges waste into the sanitary sewer system.  

Discharges from the septic systems may have contaminated the soil and/or groundwater in 
the vicinity of the drain fields. Based on available site information, the septic tank drain 
fields are the most likely locations for contaminants associated with historic activities at 
Stump Neck SWMU 14. Chemicals released into the drain fields may include VOCs, SVOCs, 
and metals. These chemicals, if present, are likely to be found in near-surface soils within 
the drain field. Some chemicals may be water-soluble and therefore may have migrated 
vertically through the vadose zone into underlying groundwater. At least some residual 
contamination will remain in near-surface soils. 

8.3 Field Activities 
Field activities at Stump Neck SWMU 14 consisted of subsurface soil sampling, monitoring 
well installation, surveying, and groundwater sampling. These activities were conducted in 
three field mobilizations. The first occurred on October 11 through 13, 2005, and consisted of 
six soil borings advanced to depths ranging from 14 to 24 feet bgs, the collection of seven 
subsurface soil samples, and the installation of 2 monitoring wells to examine whether soils 
surrounding the drain fields and the nearby groundwater are contaminated, and whether 
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further investigation is warranted (Figure 8-2). Monitoring wells were surveyed during the 
second mobilization on October 25, 2005. The third mobilization occurred on November 2, 
2005, when groundwater sampling was performed. 

8.3.1 Soil Sampling 
Six soil borings (IU14SB01 through IU14SB06) were advanced to depths ranging from 14 to 
24 feet bgs. Subsurface conditions and PID readings were recorded during the advancement 
of each boring. Soil boring logs are presented in Appendix B. 

Six soil samples (IU14SB01 through IU14SB06) were collected from each soil boring 
immediately above the water table. A seventh sample was collected from IU14SB05 at a 
depth interval of 14 to 16 feet bgs because the soil consisted of a black and gray sand that 
was not typical in the other soil borings and was perceived by the field geologist as potential 
contamination. Three of the soil borings were located in the older drain field located north 
of Building 22SN, and three soil borings were located in the newer drain field located north 
of Building 2009. Samples were collected using disposable plastic trowels into stainless steel 
bowls. Subsurface soil samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals, 
TOC, and pH. Samples were then placed in a cooler with ice and stored at 4°C. 

8.3.2 Monitoring Well Installation 
Two monitoring wells (IU14MW01 and IU14MW02) were installed at SWMU 14 
(Figure 8-2). IU14MW01 was installed in the older drain field to a total depth of 27 feet bgs, 
while IU14MW02 was installed in the newer drain field to a depth of 22 feet bgs. IU14MW01 
was screened from 17 to 27 feet bgs and IU14MW02 was screened from 12 to 22 feet bgs. 
Well construction diagrams are provided in Appendix C.  

After well installation, IUI4MW01 was developed by overpumping and surging until the 
water became clear. Although IU14MW02 was screened across an interval of saturated soil, 
indicating the presence of the groundwater table, this well did not produce sufficient water 
for development or sampling following its installation. Figure 8-3 provides the location and 
groundwater elevation that was measured in IU14MW01 in October 2005. 

Wells were surveyed on October 25, 2005, for horizontal and vertical coordinates according 
to the procedures outlined in Section 2.1.7. 

8.3.3 Groundwater Sampling 
Groundwater samples were collected from IU14MW01 on November 2, 2005, using a low 
flow submersible pump positioned in the center of the screened interval. Samples could not 
be collected from monitoring well IU14MW02 because the well did not yield groundwater. 
Samples were collected from IU14MW01 using low-flow sampling techniques where the 
flow rate of groundwater was maintained to be approximately equivalent to the recharge 
rate of the well thus minimizing well draw-down. Groundwater parameters, including pH, 
conductivity, turbidity, dissolved oxygen and temperature, were measured and recorded 
prior to sampling. Once the parameters stabilized (Table 2-1) within limits specified in 
Section 2.1.3, suggesting that groundwater from the formation was being purged, the 
groundwater samples were collected into laboratory-supplied containers. Groundwater 
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samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals (filtered and unfiltered), 
hardness, TOC, and pH.  

8.4 Field Observations 
With the exception of discolored soil observed from 14 to 15 feet bgs in the IU14SB05 boring, 
no field evidence of contamination was observed during the advancement of the soil 
borings or the collection of groundwater samples. No elevated PID readings or odor was 
observed in any of the soil borings or monitoring wells.  

Various types of subsurface soils were observed beneath Stump Neck SWMU 14 during 
drilling activities. In the older leach field (IU14SB01, IU14SB02, and IU14SB03), sand and 
gravel were generally observed to a depth of 12 feet bgs and were underlain by clay and silt. 
Subsurface materials in the newer leach field (IU14SB04, IU14SB05, and IU14SB06) varied by 
location. Silt and clay were observed throughout most of IU14SB04, with sand and gravel 
observed from 10 to 14 feet bgs. Silty sand was observed in IU14SB05 to a depth of 6 feet bgs 
and transitioned into a clayey sand with gravel from 6 feet bgs to the termination depth of 
16 feet bgs. Sand and silt were encountered in IU14SB06 in the uppermost 4 feet bgs and 
were underlain by sand from 4 to 8 feet bgs. Clay sand and gravel were observed in this 
boring from 8 to 18 feet bgs. Silt and sand were encountered beneath this material to the 
boring termination depth of 22 feet bgs. 

During boring advancement for monitoring well IU14MW02, located in the newer drain 
field and adjacent to IU14SB04, the field geologist observed saturated soil between 16 feet 
bgs and the boring termination depth of 22 feet bgs. In accordance with the SSP 
Investigation Work Plan (CH2M HILL, 2005a), the monitoring well was screened from 12 to 
22 feet bgs to intersect the apparent elevation of the groundwater table. As noted above, this 
well did not yield groundwater so that the well could be purged and sampled. This 
indicates that the saturated soils observed during boring advancement were a perched 
saturated zone and were above the water table elevation.  

8.5 Analytical Results 
Subsurface soil samples from Stump Neck SWMU 14 were analyzed for VOCs, SVOCs, TAL 
metals, TOC, and pH. Groundwater samples from this site were analyzed for VOCs, SVOCs, 
TAL metals (filtered and unfiltered), hardness, TOC, and pH. Validated analytical results 
for Stump Neck SWMU 14 are presented in Tables 8-1 and 8-2. Table 8-1 presents the 
validated analytical results for subsurface soil samples collected and Table 8-2 provides the 
results for groundwater samples collected. 

8.5.1 Detected Chemicals in Subsurface Soil 
The following VOCs, SVOCs, and inorganics were detected in at least one of the subsurface 
soil samples from Stump Neck SWMU 14. 

VOCs   
Carbon disulfide 
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SVOCs   
bis(2-Ethylhexyl)phthalate 
   
Inorganics   
Aluminum Cobalt Nickel 
Arsenic Copper Potassium 
Barium Iron Selenium 
Beryllium Lead Silver 
Calcium Magnesium Vanadium 
Chromium Manganese Zinc 

8.5.2 Detected Chemicals in Groundwater 
The following VOCs, SVOCs, and inorganics were detected in one or more of the 
groundwater samples from Stump Neck SWMU 14. 

VOCs   
1,1,1-Trichloroethane 1,1-Dichloroethene  
   
Inorganics   
Barium Cobalt Potassium 
Calcium Magnesium Sodium 
Chromium Manganese Zinc 
   

8.6 Risk Screening 
The chemicals detected in subsurface soil and groundwater were taken through the two-
step risk-screening process described in Section 3. Results of the risk screening are presented 
below. Unfiltered (total) results for metals were used in the risk screening since in general, 
no significant difference between the filtered and unfiltered results were apparent. 

8.6.1 Human Health Risk Screening 
The analytical results for subsurface soil and groundwater locations at Stump Neck 
SWMU 14 were taken through the HHRS process following the methodology presented in 
Section 3.2. 

Step 1—Comparison against Risk-Based Criteria 
Step 1 of the HHRS compared chemicals detected in subsurface soil against adjusted 
residential soil RBCs (as discussed in Section 3.2) from the current USEPA Region III RBC 
table and compared chemicals detected in groundwater against adjusted tap water RBCs. 
The results of these comparisons are summarized in Tables 8-3 and 8-4.  
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Six inorganics were identified in subsurface soil as exceeding screening levels during Step 1 
of the HHRS. 

Inorganics   
Aluminum Chromium Manganese 
Arsenic Iron Vanadium 
   

The following two inorganics were identified in groundwater as exceeding screening levels 
during Step 1 of the HHRS. 

Inorganics  
Cobalt Manganese 
  

Step 2—Comparison against Background Concentrations 
Chemicals identified during the Step 1 HHRS were carried forward into Step 2. Chemicals 
identified in subsurface soil were compared to the 95 percent UCL background 
concentrations provided in Table 4-4 of the Background Soil Investigation Report (TetraTech 
NUS, 2002a). For chemicals in groundwater, the maximum detected concentrations for each 
chemical was compared against the 95 percent UCL background concentration identified in 
Appendix A, Background Investigation Report for Groundwater, Freshwater Sediments, and Biota, 
provided in the Background Soil Investigation Report. The results of these comparisons are 
summarized in Table 8-5 and 8-6. The three inorganics listed below were identified as 
exceeding the background 95 percent UCL in subsurface soil during Step 2 of the HHRS. 

Inorganics   
Chromium Iron Manganese 
   

For groundwater, cobalt was the only chemical identified as exceeding the background 
screening level in groundwater during Step 2 of the HHRS.  

The distribution and significance of these chemicals identified during the screening process 
are discussed in Section 8.7. 

8.6.2 Ecological Risk Screening 
The analytical results for groundwater locations at Stump Neck SWMU 14 were taken 
through the ERS process following the methodology presented in Section 3.3.  

The releases of photographic development chemicals at SWMU 14 occurred directly through 
sewer pipes and into the septic leach field system. Therefore, no direct exposure pathways 
exist for ecological receptors at the site. However, the close proximity of the site to the 
Potomac River provides an indirect exposure pathway through the groundwater-to-surface-
water-transport pathway. Therefore, the chemicals detected in the groundwater at the site 
were compared with USEPA Region III surface water screening values to determine 
whether they pose a potential ecological risk.  

Subsurface soil results were not taken through the ERS at this site because ecological 
receptors are not exposed to subsurface soils.  
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Step 1—Comparison against Risk-Based Criteria 
Step 1 of the ERS process compared detected chemical concentrations in groundwater with 
USEPA Region III surface water screening values. The results of this comparison are 
presented in Table 8-7. Three inorganics were identified during Step 1 of the ERS. 

Inorganics   
Barium Cobalt Manganese 
   

Step 2—Comparison against Background Concentrations 
Step 2 of the ERS compared chemicals identified during Step 1 with 95 percent UCL 
background concentrations referenced in Section 8.6.1. Cobalt was the only chemical 
identified in groundwater during Step 2 of the ERS. The results of this comparison are 
presented in Table 8-8. The distribution and significance of this COPC is discussed in 
Section 8.7. 

8.7 Discussion of Investigation Findings 
During the SSP Investigation, subsurface soil and groundwater samples were collected from 
Stump Neck SWMU 14 for the purpose of making a management decision. Combining the 
findings of the HHRS and ERS, three inorganics were identified as COPCs in subsurface 
soil: 

Inorganics   
Chromium Iron Manganese 
   

Cobalt was the only COPC identified in groundwater. 

8.7.1 Occurrence and Distribution of COPCs 
Concentrations of COPCs in subsurface soil and groundwater are presented on a sample-
specific basis in Figures 8-4 and 8-5. As shown in Figure 8-4, detectable concentrations of 
chromium, iron, and manganese were present in each subsurface soil sample collected. 
Figure 8-5 displays the cobalt concentration (1,110 μg/L) measured in IU14MW01. 

8.7.2 Risk Considerations 
COPCs identified in subsurface soil at this site consist of chromium, iron, and manganese. 
COPC concentrations were also compared against 95 percent UTL, Maryland soil, and 
eastern U.S. soil background concentrations presented in the Background Soil Investigation 
Report (TetraTech NUS, 2002a). The maximum concentrations of chromium and iron are 
below the 95 percent UTL background concentration. Maximum detected concentrations of 
all the COPCs are below or within the range of eastern U.S. background soil data and the 
range of concentrations found in Maryland soils. Therefore, exposure to subsurface soil is 
not expected to pose a concern above background levels for human health. 

Cobalt was the only COPC identified in groundwater at SWMU 14. The concentration of 
cobalt (1,110 μg/L) in the groundwater was higher than the 95 percent UTL background 
concentration for this chemical (13 μg/L).  

091610001WDC 8-7 



SITE SCREENING PROCESS REPORT  

To account for the dilution expected during migration and upon discharge of groundwater 
to surface water, the Coastal Protection and Restoration Division of the National Oceanic 
and Atmospheric Administration recommends multiplying surface water screening values 
by 10 if site-specific dilution factors are not available (Buchman, 1999). Therefore, the 
screening value for cobalt would be 230 μg/L after applying this generic dilution 
adjustment and the concentration of cobalt in the groundwater at SWMU 14 would still 
exceed the adjusted value. It is likely that the actual dilution factor for this site would be 
much greater, however, considering the volume of water in the Potomac River in the 
vicinity of the site. Therefore, the potential risk to aquatic receptors in the river is likely 
overestimated.  

Based on the analytical result of only one sample collected, groundwater may pose a risk to 
human health and/or ecological receptors and should be further evaluated. 

8.8 Conclusions and Recommendations 
No human health or ecological risks were identified for the subsurface soil. The HHRS and 
ERS indicated that cobalt in groundwater may pose a risk to human receptors and ecological 
receptors. Because of the risk posed by cobalt in groundwater, Stump Neck SWMU 14 will 
move to a remedial investigation.  
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TABLE 8-1
Analytical Results for Subsurface Soil at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,1,2,2-Tetrachloroethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,1,2-Trichloroethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,1-Dichloroethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,1-Dichloroethene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2,4-Trichlorobenzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2-Dibromo-3-chloropropane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2-Dibromoethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2-Dichlorobenzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2-Dichloroethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2-Dichloroethene (total) 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,2-Dichloropropane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,3-Dichlorobenzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
1,4-Dichlorobenzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
2-Butanone 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
2-Hexanone 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
4-Methyl-2-pentanone 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Acetone 14 B 6 B 14 B 12 U 11 U 55 B 11 U
Benzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Bromodichloromethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Bromoform 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Bromomethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Carbon disulfide 12 UJ 10 U 11 UJ 12 U 11 U 9 J 11 U
Carbon tetrachloride 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Chlorobenzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Chloroethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Chloroform 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Chloromethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Cumene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Cyclohexane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Dibromochloromethane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Dichlorodifluoromethane (Freon-12) 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Ethylbenzene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Methyl acetate 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Methyl-tert-butyl ether (MTBE) 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Methylcyclohexane 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Methylene chloride 6 B 4 B 5 B 8 B 6 B 7 B 7 B
Styrene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Tetrachloroethene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Toluene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Trichloroethene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Trichlorofluoromethane(Freon-11) 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U

10/11/05

IU14SB04
IU14SB04-0508

10/12/05

IU14SB03
IU14SB03-0809

10/11/05

IU14SB02
IU14SB02-0406

10/11/05

IU14SB01
IU14SB01-2021

10/12/05

IU14SB05
IU14SB05-0608

10/12/05
IU14SB05-1416

10/12/05

IU14SB06
IU14SB06-1618
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TABLE 8-1
Analytical Results for Subsurface Soil at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date 10/11/05

IU14SB04
IU14SB04-0508

10/12/05

IU14SB03
IU14SB03-0809

10/11/05

IU14SB02
IU14SB02-0406

10/11/05

IU14SB01
IU14SB01-2021

10/12/05

IU14SB05
IU14SB05-0608

10/12/05
IU14SB05-1416

10/12/05

IU14SB06
IU14SB06-1618

Vinyl chloride 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Xylene, total 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
cis-1,2-Dichloroethene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
cis-1,3-Dichloropropene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
m- and p-Xylene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
o-Xylene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
trans-1,2-Dichloroethene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
trans-1,3-Dichloropropene 12 UJ 10 U 11 UJ 12 U 11 U 12 UJ 11 U
Semi-volatile Organic Compounds (ug/kg)
1,1-Biphenyl 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2,4,5-Trichlorophenol 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
2,4,6-Trichlorophenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2,4-Dichlorophenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2,4-Dimethylphenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2,4-Dinitrophenol 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
2,4-Dinitrotoluene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2,6-Dinitrotoluene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2-Chloronaphthalene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2-Chlorophenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2-Methylnaphthalene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2-Methylphenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
2-Nitroaniline 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
2-Nitrophenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
3,3'-Dichlorobenzidine 400 U 340 U 370 U 400 U 360 U 390 U 360 U
3-Nitroaniline 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
4,6-Dinitro-2-methylphenol 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
4-Bromophenyl-phenylether 400 U 340 U 370 U 400 U 360 U 390 U 360 U
4-Chloro-3-methylphenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
4-Chloroaniline 400 U 340 U 370 U 400 U 360 U 390 U 360 U
4-Chlorophenyl-phenylether 400 U 340 U 370 U 400 U 360 U 390 U 360 U
4-Methylphenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
4-Nitroaniline 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
4-Nitrophenol 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
Acenaphthene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Acenaphthylene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Acetophenone 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Anthracene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Atrazine 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Benzaldehyde 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Benzo(a)anthracene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Benzo(a)pyrene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Benzo(b)fluoranthene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Benzo(g,h,i)perylene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Benzo(k)fluoranthene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
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TABLE 8-1
Analytical Results for Subsurface Soil at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date 10/11/05

IU14SB04
IU14SB04-0508

10/12/05

IU14SB03
IU14SB03-0809

10/11/05

IU14SB02
IU14SB02-0406

10/11/05

IU14SB01
IU14SB01-2021

10/12/05

IU14SB05
IU14SB05-0608

10/12/05
IU14SB05-1416

10/12/05

IU14SB06
IU14SB06-1618

Butylbenzylphthalate 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Caprolactam 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Carbazole 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Chrysene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Di-n-butylphthalate 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Di-n-octylphthalate 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Dibenz(a,h)anthracene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Dibenzofuran 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Diethylphthalate 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Dimethyl phthalate 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Fluoranthene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Fluorene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Hexachlorobenzene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Hexachlorobutadiene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Hexachlorocyclopentadiene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Hexachloroethane 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Indeno(1,2,3-cd)pyrene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Isophorone 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Naphthalene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Nitrobenzene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Pentachlorophenol 1,000 U 860 U 930 U 1,000 U 910 U 990 U 900 U
Phenanthrene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Phenol 400 U 340 U 370 U 400 U 360 U 390 U 360 U
Pyrene 400 U 340 U 370 U 400 U 360 U 390 U 360 U
bis(2-Chloro-1-methylethyl) ether 400 U 340 U 370 U 400 U 360 U 390 U 360 U
bis(2-Chloroethoxy)methane 400 U 340 U 370 U 400 U 360 U 390 U 360 U
bis(2-Chloroethyl)ether 400 U 340 U 370 U 400 U 360 U 390 U 360 U
bis(2-Ethylhexyl)phthalate 280 J 340 U 1,500 540 660 390 U 700
n-Nitroso-di-n-propylamine 400 U 340 U 370 U 400 U 360 U 390 U 360 U
n-Nitrosodiphenylamine 400 U 340 U 370 U 400 U 360 U 390 U 360 U
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SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date 10/11/05

IU14SB04
IU14SB04-0508

10/12/05

IU14SB03
IU14SB03-0809

10/11/05

IU14SB02
IU14SB02-0406

10/11/05

IU14SB01
IU14SB01-2021

10/12/05

IU14SB05
IU14SB05-0608

10/12/05
IU14SB05-1416

10/12/05

IU14SB06
IU14SB06-1618

Total Metals (mg/kg)
Aluminum 1,280 1,120 5,100 8,420 7,080 6,700 4,830
Antimony 0.88 U 0.61 U 0.7 U 0.56 U 0.71 U 0.89 U 0.57 U
Arsenic 0.74 U 0.51 U 3.1 2.8 3.3 0.99 J 2.2
Barium 14.7 J 6.2 J 21.2 J 49.8 27.5 J 22.6 J 66.3
Beryllium 0.21 B 0.11 B 0.51 B 0.37 J 0.31 J 0.32 J 0.52 J
Cadmium 0.94 U 0.65 U 0.74 U 0.6 U 0.76 U 0.95 U 0.61 U
Calcium 373 J 54.3 J 213 J 302 J 268 J 776 J 230 J
Chromium 1.7 J 28.7 15.4 13 13 28.4 26.3
Cobalt 2.9 J 0.45 U 3.3 J 3.5 J 6.4 J 3.5 J 15.8
Copper 1.9 J 2.8 J 6.4 6.7 7.7 12.4 8.7
Iron 1,270 2,570 13,800 19,800 15,000 15,500 20,900
Lead 2.8 2 6 10.5 6.2 7.5 5.3
Magnesium 203 J 69.7 J 302 J 574 J 515 J 468 J 351 J
Manganese 30.2 10.9 55 103 66.1 20.6 381
Mercury 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Nickel 2.5 J 1.8 J 5.2 J 5.3 J 6 J 5.2 J 6.5
Potassium 198 J 102 J 189 J 501 B 681 B 876 J 402 J
Selenium 0.77 U 0.53 U 0.62 J 0.49 U 0.62 U 0.78 U 0.5 U
Silver 0.94 U 21.4 10.7 0.75 J 0.76 U 30.4 0.61 U
Sodium 40 B 16.9 B 17 B 24.8 B 68.6 B 45.7 B 20.3 B
Thallium 1.32 U 0.91 U 1.04 U 0.86 B 1.06 U 1.33 U 0.85 U
Vanadium 6.4 J 3.4 J 15.4 22 20.9 15.5 14.2
Zinc 5.6 2.7 J 15.9 24.2 19.4 30.8 17.2
Wet Chemistry (mg/kg)
% Solids 83 97 89 82 91 84 92
Total organic carbon (TOC) 480 U 1,000 4,100 18,000 3,200 1,300 450
pH 8.4 6.1 9.9 5.2 5.3 5 6
Shaded cells represent analytical results detected above the reporting limit
B - Reported value detected in associated field blank
J - Reported value is estimated
U - Analyte not detected 
UJ - Analyte not detected but reported value is estimated
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TABLE 8-2
Analytical Results for Groundwater at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 5 J
1,1,2,2-Tetrachloroethane 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane 10 U
1,1,2-Trichloroethane 10 U
1,1-Dichloroethane 10 U
1,1-Dichloroethene 6 J
1,2,4-Trichlorobenzene 10 U
1,2-Dibromo-3-chloropropane 10 U
1,2-Dibromoethane 10 U
1,2-Dichlorobenzene 10 U
1,2-Dichloroethane 10 U
1,2-Dichloroethylene 10 U
1,2-Dichloropropane 10 U
1,3-Dichlorobenzene 10 U
1,4-Dichlorobenzene 10 U
2-Butanone 10 U
2-Hexanone 10 U
4-Methyl-2-pentanone 10 U
Acetone 10 U
Benzene 10 U
Bromodichloromethane 10 U
Bromoform 10 U
Bromomethane 10 U
Carbon disulfide 10 U
Carbon tetrachloride 10 U
Chlorobenzene 10 U
Chloroethane 10 U
Chloroform 10 U
Chloromethane 10 U
Cis-1,2-dichloroethene 10 U
Cis-1,3-dichloropropene 10 U
Cyclohexane 10 U
Dibromochloromethane 10 U
Dichlorodifluoromethane 10 U
Ethylbenzene 10 U
Isopropylbenzene 10 U
M- and p-xylenes 10 U
Methyl acetate 10 U
Methylcyclohexane 10 U
Methylene chloride 10 U
Methyl-tert-butyl ether(mtbe) 10 U
O-xylene 10 U
Styrene 10 U
Tetrachloroethene 10 U
Toluene 10 U
Trans-1,2-dichloroethene 10 U
Trans-1,3-dichloropropene 10 U
Trichloroethene 10 U
Trichlorofluoromethane 10 U
Vinyl chloride 10 U
Xylenes (total) 10 U

11/2/05
IU14MW01-1105
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TABLE 8-2
Analytical Results for Groundwater at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date
Chemical Name

11/2/05
IU14MW01-1105

Semivolatile Organic Compounds (ug/L)
1,1'-Biphenyl 10 U
2,2'-Oxybis(1-chloropropane) 10 U
2,4,5-Trichlorophenol 25 U
2,4,6-Trichlorophenol 10 U
2,4-Dichlorophenol 10 U
2,4-Dimethylphenol 10 U
2,4-Dinitrophenol 25 U
2,4-Dinitrotoluene 10 U
2,6-Dinitrotoluene 10 U
2-Chloronaphthalene 10 U
2-Chlorophenol 10 U
2-Methylnaphthalene 10 U
2-Methylphenol 10 U
2-Nitroaniline 25 U
2-Nitrophenol 10 U
3,3'-Dichlorobenzidine 10 U
3-Nitroaniline 25 U
4,6-Dinitro-2-methylphenol 25 U
4-Bromophenyl phenyl ether 10 U
4-Chloro-3-methylphenol 10 U
4-Chloroaniline 10 U
4-Chlorophenyl phenyl ether 10 U
4-Methylphenol 10 U
4-Nitroaniline 25 U
4-Nitrophenol 25 U
Acenaphthene 10 U
Acenaphthylene 10 U
Acetophenone 10 U
Anthracene 10 U
Atrazine 10 U
Benzaldehyde 10 U
Benzo(a)anthracene 10 U
Benzo(a)pyrene 10 U
Benzo(b)fluoranthene 10 U
Benzo(k)fluoranthene 10 U
Benzo[g,h,i]perylene 10 U
Bis(2-chloroethoxy) methane 10 U
Bis(2-chloroethyl) ether 10 U
Bis(2-ethylhexyl) phthalate 10 U
Butyl benzyl phthalate 10 U
Caprolactam 10 U
Carbazole 10 U
Chrysene 10 U
Dibenz(a,h)anthracene 10 U
Dibenzofuran 10 U
Diethyl phthalate 10 U
Dimethyl phthalate 10 U
Di-n-butyl phthalate 10 U
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TABLE 8-2
Analytical Results for Groundwater at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date
Chemical Name

11/2/05
IU14MW01-1105

Di-n-octylphthalate 10 U
Fluoranthene 10 U
Fluorene 10 U
Hexachlorobenzene 10 U
Hexachlorobutadiene 10 U
Hexachlorocyclopentadiene 10 U
Hexachloroethane 10 U
indeno(1,2,3-cd)pyrene 10 U
Isophorone 10 U
Naphthalene 10 U
Nitrobenzene 10 U
N-nitroso-di-n-propylamine 10 U
N-nitrosodiphenylamine 10 U
Pentachlorophenol 25 U
Phenanthrene 10 U
Phenol 10 U
Pyrene 10 U
Total Metals (ug/L)
Aluminum 71.1 B
Antimony 4.11 U
Arsenic 3.45 U
Barium 58.3 J
Beryllium 0.29 U
Cadmium 4.36 U
Calcium 12,800
Chromium 2.7 J
Cobalt 1,110
Copper 2.86 U
Iron 13.7 B
Lead 1.65 U
Magnesium 5,260
Manganese 138
Mercury 0.02 U
Nickel 11.7 U
Potassium 4,820 J
Selenium 3.59 U
Silver 4.4 U
Sodium 40,400
Thallium 6.13 U
Vanadium 4.88 U
Zinc 34.2
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TABLE 8-2
Analytical Results for Groundwater at Stump Neck SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date
Chemical Name

11/2/05
IU14MW01-1105

Dissolved Metals (ug/L)
Aluminum 58.1 B
Antimony 4.11 U
Arsenic 3.45 U
Barium 56.4 J
Beryllium 0.29 U
Cadmium 4.36 U
Calcium 12,400
Chromium 1.8 J
Cobalt 1,080
Copper 2.86 U
Iron 15.7 B
Lead 1.65 U
Magnesium 5,090
Manganese 132
Mercury 0.02 U
Nickel 11.7 U
Potassium 4,610 J
Selenium 3.59 U
Silver 4.4 U
Sodium 39,000
Thallium 6.13 U
Vanadium 4.88 U
Zinc 33
Wet Chemistry (mg/L)
Hardness 46
pH 5.8
Total Organic Carbon 2.3
Shaded cells represent analytical results detected above the reporting limit
B - Analyte found in an associated blank, as well as the sample
J - Reported value is estimated
U - Analyte not detected 
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TABLE 8-3
Step 1 Human Health Risk Screening for Subsurface Soil at SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Frequency Frequency Location Reporting
of of of Maximum Limit Screening Possible

Chemical Detection Exceedance Concentration Range Value1 COPC? Rationale2

Volatile Organic Compounds (mg/kg)
Carbon disulfide  1  /  7 0  /  7 IU14SB05-1416 0.009 J 0.01 J  0.01 - 0.012 780 N NO BSL
Semivolatile Organic Compounds (mg/kg)
bis(2-Ethylhexyl)phthalate  5  /  7 0  /  7 IU14SB03-0809 1.5 0.28 J  0.34 - 0.4 46 C NO BSL
Inorganics (mg/kg)
Aluminum  7  /  7 1  /  7 IU14SB04-0508 8,420 1,120  27 - 43 7,800 N YES ASL
Arsenic  5  /  7 5  /  7 IU14SB05-0608 3.3 0.99 J  1.4 - 2.2 0.43 C YES ASL
Barium  7  /  7 0  /  7 IU14SB06-1618 66.3 6.2 J  27 - 43 1,600 N NO BSL
Beryllium  4  /  7 0  /  7 IU14SB06-1618 0.52 J 0.31 J  0.68 - 1.1 16 N NO BSL
Calcium  7  /  7 0  /  7 IU14SB05-1416 776 J 54.3 J  680 - 1100 NA NO NUT
Chromium  7  /  7 3  /  7 IU14SB02-0406 28.7 1.7 J  1.4 - 2.2 23 N YES ASL
Cobalt  6  /  7 0  /  7 IU14SB06-1618 15.8 2.9 J  6.8 - 11 160 N NO BSL
Copper  7  /  7 0  /  7 IU14SB05-1416 12.4 1.9 J  3.4 - 5.4 310 N NO BSL
Iron  7  /  7 6  /  7 IU14SB06-1618 20,900 1,270  14 - 22 2,300 N YES ASL
Lead  7  /  7 0  /  7 IU14SB04-0508 10.5 2.0  0.41 - 0.65 400 NO BSL
Magnesium  7  /  7 0  /  7 IU14SB04-0508 574 J 69.7 J  680 - 1100 NA NO NUT
Manganese  7  /  7 6  /  7 IU14SB06-1618 381 10.9  2 - 3.2 160 N YES ASL
Nickel  7 / 7 0  /  7 IU14SB06-1618 6.5 1.8 J  5.5 - 8.7 160 N NO BSL
Potassium  5  /  7 0  /  7 IU14SB05-1416 876 J 102 J  680 - 1100 NA NO NUT
Selenium  1  /  7 0  /  7 IU14SB03-0809 0.62 J 0.62 J  0.68 - 1.1 39 N NO BSL
Silver  4  /  7 0  /  7 IU14SB05-1416 30.4 0.75 J  1.4 - 2.2 39 N NO BSL
Vanadium  7  /  7 5  /  7 IU14SB04-0508 22.0 3.4 J  6.8 - 11 7.8 N YES ASL
Zinc  7  /  7 0  /  7 IU14SB05-1416 30.8 2.7 J  2.7 - 4.3 2,300 N NO BSL
1 Risk-Based Concentration Table, April 7, 2006, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     Aluminum was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value C = Carcinogenic N = Noncarcinogenic
NA = Not Available COPC = Chemical of Potential Concern

DetectedDetected

 Minimum Maximum
ConcentrationConcentration
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TABLE 8-4
Step 1 Human Health Risk Screening for Groundwater at SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Frequency Frequency Location Reporting
of of of Maximum Limit Screening Possible

Chemical Detection Exceedance Concentration Range Value1 COPC? Rationale2

Semivolatile Organic Compounds (ug/L)
1,1,1-Trichloroethane  1  /  1 0  /  1 IU14MW01-1105 5 J 5 J  10 - 10 170 N NO BSL
1,1-Dichloroethene  1  /  1 0  /  1 IU14MW01-1105 6 J 6 J  10 - 10 35 N NO BSL
Inorganics (ug/L)
Barium  1  /  1 0  /  1 IU14MW01-1105 58.3 J 58.3 J  200 - 200 730 N NO BSL
Calcium  1  /  1 0  /  1 IU14MW01-1105 12,800 J 12,800 J  5000 - 5000 NA NO NUT
Chromium  1  /  1 0  /  1 IU14MW01-1105 2.7 J 2.7 J  10 - 10 11 N NO BSL
Cobalt  1  /  1 1  /  1 IU14MW01-1105 1,110 J 1,110 J  50 - 50 73 N YES ASL
Magnesium  1  /  1 0  /  1 IU14MW01-1105 5,260 J 5,260 J  5000 - 5000 NA NO NUT
Manganese  1  /  1 0  /  1 IU14MW01-1105 138 J 138 J  15 - 15 73 N YES ASL
Potassium  1  /  1 0  /  1 IU14MW01-1105 4,820 J 4,820 J  5000 - 5000 NA NO NUT
Sodium  1  /  1 0  /  1 IU14MW01-1105 40,400 J 40,400 J  5000 - 5000 NA NO NUT
Zinc  1  /  1 0  /  1 IU14MW01-1105 34.2 J 34.2 J  20 - 20 1,100 N NO BSL
1 Risk-Based Concentration Table, April 7, 2006, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     Aluminum was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The tap water value of 15 ug/L for lead is the action level provided in the Drinking Water Regulations and Health Advisories.
     RBC value for manganese-nonfood used as surrogate for manganese.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: Essential Nutrient (NUT), Below Screening Level (BSL). 
J = Estimated Value NA = Not Available
C = Carcinogenic N = Noncarcinogenic COPC = Chemical of Potential Concern

DetectedDetected

 Minimum Maximum
ConcentrationConcentration
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TABLE 8-5
Step 2 Human Health Screening and Additional Considerations - Subsurface Soil at SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Human Health Screening Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Inorganics (mg/kg)
Aluminum 7 / 7 0 / 7 IU14SB04-0508 8,420 11,400 NO 7,000 - > 100,000 NA 21,400 NO
Arsenic 5 / 7 0 / 7 IU14SB05-0608 3.3 7.9 NO <0.1 - 73 1.1 - 7.1 28.7 NO
Chromium 7 / 7 3 / 7 IU14SB02-0406 28.7 23.7 YES 1 - 1,000 15 - 100 59.1 NO
Iron 7 / 7 2 / 7 IU14SB06-1618 20,900 18,800 YES 100 - >100,000 NA 35,200 NO
Manganese 7 / 7 6 / 7 IU14SB06-1618 381 78.7 YES <2 - 7,000 NA 155 YES
Vanadium 7 / 7 0 / 7 IU14SB04-0508 22 38.8 NO <7 - 300 20 - 150 102 NO

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance
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TABLE 8-6
Step 2 Human Health Screening and Additional Considerations - Groundwater at SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1,2 COPC ? 3

95% Upper 
Tolerance 

Limit1,2

Federal 
Maximum 

Contaminant 
Level4

Exceeds 
95% UTL?

Inorganics (ug/L)
Cobalt 1 / 1 1 / 1 IU14MW01-1105 1,110 15.6 YES 39.6 NA YES
Manganese 1 / 1 0 / 1 IU14MW01-1105 138 824 NO 28,160 50 5 NO

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented 
     in this table).
2 Non-turbid unfiltered groundwater
3 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
4 Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter 2004
5 Secondary Maximum Contaminant Level, Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter, 2004.
NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Step 2 Human Health Screening
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TABLE 8-7
Step 1 Ecological Risk Screening for Groundwater at SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Location
of Maximum Screening Possible

Chemical Concentration Value1 COPC? Rationale2

Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 1 / 1 0 / 1 IU14MW01-1105 5 5 10.0 - 10.0 11.0 NO BSL
1,1-Dichloroethene 1 / 1 0 / 1 IU14MW01-1105 6 6 10.0 - 10.0 25.0 NO BSL
Inorganics (ug/L)
Barium 1 / 1 1 / 1 IU14MW01-1105 58.3 58.3 200 - 200 4.00 YES ASL
Chromium 1 / 1 0 / 1 IU14MW01-1105 2.70 2.70 10.0 - 10.0 85.00 NO BSL
Cobalt 1 / 1 1 / 1 IU14MW01-1105 1,110 1,110 50.0 - 50.0 23.0 YES ASL
Manganese 1 / 1 1 / 1 IU14MW01-1105 138 138 15.0 - 15.0 120 YES ASL
Dissolved Metals (ug/L)
Barium 1 / 1 1 / 1 IU14MW01-1105 56.4 56.4 200 - 200 4.00 YES ASL
Chromium 1 / 1 0 / 1 IU14MW01-1105 1.8 1.8 10.0 - 10.0 85.0 NO BSL
Cobalt 1 / 1 1 / 1 IU14MW01-1105 1,080 1,080 50.0 - 50.0 23.0 YES ASL
Manganese 1 / 1 1 / 1 IU14MW01-1105 132 132 15.0 - 15.0 120 YES BSL
Zinc 1 / 1 0 / 1 IU14MW01-1105 33 33 20.0 - 20.0 120 NO ASL

1 Screening values are USEPA Ecological Soil Screening Levels (SSLs). In the absence of SSLs, USEPA Region III soil screening values (April 7, 2006) are used.
2 Rationale  - Selection Reason; Above Screening Levels (ASL), No Toxicity Information (NTX). Deletion Reasons: Essential nutrient (NUT), Below Screening Level (BSL).
NA = Not Available COPC = Chemical of Potential Concern

Detected

 Minimum Maximum
ConcentrationConcentration

Range
Limit

Reporting

Detected

Frequency
of

Detection

Frequency
of

Exceedance
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TABLE 8-8
Step 2 Ecological Screening and Additional Considerations - Groundwater at SWMU 14
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1,2 COPC ? 3

95% Upper 
Tolerance 

Limit1,2

Federal 
Maximum 

Contaminant 
Level4

Exceeds 
95% UTL?

Inorganics (ug/L)
Barium 1 / 1 0 / 1 IU14MW01-1105 58.3 139 NO 254 2,000 NO
Cobalt 1 / 1 1 / 1 IU14MW01-1105 1,110 15.6 YES 39.6 NA YES
Manganese 1 / 1 0 / 1 IU14MW01-1105 138 824 NO 28,160 50 5 NO
Dissolved Metals (ug/L)
Barium 1 / 1 0 / 1 IU14MW01-1105 56.4 52.10 YES 114 2,000 NO
Cobalt 1 / 1 1 / 1 IU14MW01-1105 1,080 6.5 YES 13 NA YES
Manganese 1 / 1 0 / 1 IU14MW01-1105 132 609 NO 2257 50 5 NO

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented 
     in this table).
2 Non-turbid unfiltered groundwater
3 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
4 Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter 2004
5 Secondary Maximum Contaminant Level, Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter, 2004.
NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Step 2 Ecological Screening
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TABLE 8-9
COPCs Identified  in Groundwater as a Result of Human Health and Ecological Screening at SWMU 14

SSP Investigation Report

NSF-IH, Indian Head, Maryland

Additional Considerations

Chemical

Identified During 
Screening 
Process

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit4 COPC ? 3

95% Upper 
Tolerance 

Limit4

Federal 
Maximum 

Contaminant 
Level1

Exceeds 
95% UTL?

Inorganics (ug/L)
Cobalt 1 / 1 1 / 1 HHRS/ERS IU14MW01-1105 1,110 15.6 YES 39.6 NA YES

1 Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter 2004
2 Secondary Maximum Contaminant Level, Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter, 2004.
3 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
4 Non-turbid unfiltered groundwater
NA = Not Available COPC = Chemical of Potential Concern HHRS = Human Health Risk Screening ERS = Ecological Risk Screeni

Frequency of 
Detection

Frequency of 
Exceedance

Step 2 Human Health and Ecological Screening
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NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated

Chemical Result
Chromium 26.3
Iron 20,900
Manganese 381

16 - 18 ft bgs
IU14SB06

Chemical Result
Chromium 13
Iron 15,500
Manganese 66.1

6 - 8 ft bgs
IU14SB05

Chemical Result
Chromium 28.4
Iron 15,500
Manganese 20.6

IU14SB05
14 - 16 ft bgs

Chemical Result
Chromium 13
Iron 19,800
Manganese 103

IU14SB04
5 - 8 ft bgs

Chemical Result
Chromium 15.4
Iron 13,800
Manganese 55

IU14SB03
8 - 9 ft bgs

Chemical Result
Chromium 28.7
Iron 2,570
Manganese 10.9

IU14SB02
4 - 6 ft bgs

Chemical
Chromium 1.7 J
Iron 1,270
Manganese 30.2

IU14SB01

Result
20 - 21 ft bgs



NOTE: 
Results in ug/L (micrograms per liter)

IS14MW01
Chemical Result
Cobalt 1,110



SECTION 9 

Stump Neck SWMU 30 

9.1 Site Background  
Stump Neck SWMU 30 consists of a dry well that is located approximately 20 feet north of 
the utility room wing of Building 2015 on Stump Neck Annex, as shown on Figure 9-1. The 
approximate area of Stump Neck SWMU 30 is 0.16 acre. 

Building 2015 was identified as Stump Neck SWMU 30 in 1991. The dry well was sampled 
in October 1991 for mercury. The analytical results reported that 20 parts per billion of 
mercury was detected in the sample from the catch tank. 

Stump Neck SWMU 30 was included in a January 2002 Desk-Top Audit Decision Document 
(Tetra Tech NUS, Inc., 2002b), which was signed by Remedial Project Managers from NSF-IH, 
Engineering Field Activity Chesapeake, and USEPA Region III. The decision reached during 
the desktop audit was that, due to lack of investigation data available, Stump Neck 
SWMU 30 should be retained as an area of concern pending additional investigation. 

9.2 Rationale for Investigation 
Due to past activities at the dry well, contamination of the subsurface soil and groundwater 
surrounding the bottom of the dry well may have occurred. Historically, the dry well 
received wastewater from a laboratory sink in Building 2015. The laboratory sink was 
connected to a settling tank where solid materials would settle out of the wastewater. 
Subsequently, the wastewater drained from the settling tank through a 1.5-inch-diameter 
drain to the dry well. The dry well, installed in approximately 1974, consists of a 3.5-feet-
diameter concrete manhole section with an open bottom that is filled with washed gravel 
from approximately 3 to 11 feet bgs. The wastewater percolated through the gravel to the 
open bottom end of the dry well and subsequently to the soil around the bottom of the dry 
well. Wastewater discharged to the dry well may have percolated to the shallow 
groundwater table.  

Spent chemical reagents from the laboratory were reportedly discarded in the laboratory 
sink. Since it is suspected that laboratory reagents were disposed in the laboratory sink that 
drained to the dry well, the soil and groundwater samples collected at Stump Neck 
SWMU 30 will be analyzed for VOCs, SVOCs, and metals. The laboratory sink was 
connected to a septic system in 1995. Currently, the laboratory sink is used as a hand-
washing sink and is no longer connected to the dry well. 

Until 1995, overflow from the dry well entered the NPDES permitted Outfall IW 64 via a 
grassy drainage ditch located approximately 15 feet to the east of the dry well location. The 
ditch conveys intermittent surface water flow (e.g., stormwater precipitation) northward. A 
culvert on the north end of the drainage ditch extends the ditch underneath the road into a 
creek that drains towards the northeast.  
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Outfall IW 64 was monitored monthly from May 1990 until March 1995. Flow was observed 
only on one occasion, in June 1990. According to the Naval Ordnance Station Industrial 
Wastewater Outfall Information Package, revised June 1989, Outfall IW 64 received 
overflow from the dry well, wash water, cooling water, and film development chemicals. 
Outfall IW 64 was removed from the NPDES permit in 1995. 

9.3 Field Activities 
Field activities at Stump Neck SWMU 30 consisted of subsurface soil sampling, monitoring 
well installation, surveying, and groundwater sampling. On October 13 and 14, 2005, three 
groundwater monitoring wells were installed and subsurface soil samples were collected. 
The field team remobilized to the site on October 24, 2005, to install a fourth monitoring well 
and to collect subsurface soil samples from the monitoring well boring. Monitoring wells 
were surveyed on October 25, 2005, and the wells were sampled on November 2, 2005. On 
June 30, 2006, groundwater levels were measured in each of the 4 monitoring wells so that a 
groundwater potentiometric surface map could be created. 

9.3.1 Soil Sampling 
Four soil borings (IU30MW01 through IU30MW04) were advanced to depths ranging from 
22 to 30 feet bgs. The locations of the soil borings are presented in Figure 9-2. These borings 
were terminated after the water table was encountered. Subsurface conditions and PID 
readings were recorded during the advancement of each boring. Soil boring logs are 
presented in Appendix B. 

One soil sample was retained for laboratory analysis from each borehole for a total of 
4 samples (IU30SB01 through IU30SB04). Because there was no field evidence of 
contamination in any of the boreholes, samples were collected above the water table. 
Samples were collected using disposable plastic trowels into stainless steel bowls. 
Subsurface soil samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals, TOC, and 
pH. Samples were then placed in a cooler with ice and stored at 4°C. 

9.3.2 Monitoring Well Installation 
Four monitoring wells (IU30MW01 through IU30MW04) were installed at SWMU 30. To 
install these wells, each of the four borings described in Section 9.3.1 were advanced further 
so that the 10-feet screen on each well would intercept the water table. The screened depth 
intervals of these wells were 19 to 29 feet bgs in IU30MW01, IUMW02, and IUMW04, and 
20 to 30 feet bgs in IUMW03. The locations of these monitoring wells are shown in 
Figure 9-2. Well construction diagrams are provided in Appendix C. 

Two monitoring wells (IU30MW01 and IU30MW02) were installed in the apparent 
hydraulically down- and side-gradient directions (based on surface topography) from the 
dry well to evaluate the groundwater flow direction and gradient. The two remaining wells, 
IU30MW03 and IU30MW04, were installed adjacent to the dry well to assess the presence of 
chemicals that may have been transported from the bottom of the dry well. 

After well installation, the wells were developed by overpumping and surging until the 
water became clear. 
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Wells were surveyed on October 25, 2005, for horizontal and vertical coordinates in 
accordance with the SSP Investigation Work Plan. 

9.3.3 Groundwater Sampling 
Groundwater samples were collected from IU14MW01 through IU14MW04 on November 2, 
2005, using a low flow submersible pump positioned in the center of the screened interval. 
Samples were collected using low-flow sampling techniques where the flow rate of 
groundwater was maintained to be approximately equivalent to the recharge rate of the well 
thus minimizing well drawdown. Groundwater parameters, including pH, conductivity, 
turbidity, dissolved oxygen and temperature, were measured and recorded prior to 
sampling. Once the parameters stabilized within specified limits, suggesting that 
groundwater from the formation was being removed from the well; the groundwater 
samples were collected into laboratory supplied containers. Groundwater samples were 
analyzed for TCL VOCs, TCL SVOCs, TAL metals (filtered and unfiltered), hardness, TOC, 
and pH.  

9.4 Field Observations 
No field evidence of contamination (e.g., elevated PID readings, discoloration, or odor) was 
observed during the advancement of soil borings or the collection groundwater samples. At 
IU30MW01, IU30MW03, and IU30MW04, subsurface soils encountered during drilling 
generally consisted of 5 feet of silt underlain by a medium-grained sand. At IU30MW02, 
approximately of 12 feet of silt and clay were encountered. This material was underlain by a 
fine to medium-grained sand.  

Water levels measured in the monitoring wells were used to construct a groundwater 
potentiometric surface map provided in Figure 9-3. The groundwater flow direction appears 
to be to the northeast at an approximate gradient of 0.01 ft/ft. 

9.5 Analytical Results 
Subsurface soil samples from Stump Neck SWMU 30 were analyzed for VOCs, SVOCs, TAL 
metals, TOC, and pH. Groundwater samples from this site were analyzed for VOCs, SVOCs, 
TAL metals (filtered and unfiltered), hardness, TOC, and pH. Validated analytical results 
for Stump Neck SWMU 30 are presented in Tables 9-1 and 9-2. Table 9-1 presents the 
validated analytical results for subsurface soil samples collected and Table 9-2 provides the 
results for groundwater samples collected. 
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9.5.1 Detected Chemicals in Subsurface Soil 
The following SVOCs and inorganics were detected in at least one of the subsurface soil 
samples from Stump Neck SWMU 30. 

SVOCs   
bis(2-Ethylhexyl)phthalate 
   
Inorganics   
Aluminum Copper Potassium 
Arsenic Iron Selenium 
Barium Lead Silver 
Beryllium Magnesium Sodium 
Calcium Manganese Thallium 
Chromium Mercury Vanadium 
Cobalt Nickel  Zinc 
   

9.5.2 Detected Chemicals in Groundwater 
The following SVOCs and inorganics were detected in one or more of the groundwater 
samples from Stump Neck SWMU 30. 

SVOCs   
Di-n-buytl phthalate 
   
Inorganics   
Aluminum Copper Nickel 
Arsenic Iron Potassium 
Barium Lead Sodium 
Calcium Magnesium Vanadium 
Chromium Manganese Zinc 
Cobalt Mercury  
   

9.6 Risk Screening 
The chemicals detected in subsurface soil and groundwater, as listed above, were taken 
through the two-step risk screening process described in Section 3. Results of the risk 
screening are presented below. Unfiltered (total) results for metals were used in the risk 
screening since in general, no significant difference between the filtered and unfiltered 
results were indicated. 

9.6.1 Human Health Risk Screening 
The analytical results for subsurface soil and groundwater locations at Stump Neck 
SWMU 30 were taken through the HHRS process following the methodology presented in 
Section 3.2. 
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Step 1—Comparison against Risk-based Criteria 
Step 1 of the HHRS compared chemicals detected in subsurface soil against adjusted 
residential soil RBCs (as described in Section 3.2) from the April 2006 USEPA Region III RBC 
table and compared chemicals detected in groundwater against adjusted tap water RBCs. 
The results of these comparisons are summarized in Tables 9-3 and 9-4.  

Four inorganics were identified in subsurface soil as exceeding the soil screening values 
during Step 1 of the HHRS. 

Inorganics  
Arsenic Thallium 
Iron Vanadium 
  

Six inorganics were identified in groundwater as exceeding the groundwater screening 
values during Step 1 of the HHRS. 

Inorganics   
Aluminum Chromium Manganese 
Arsenic Iron Vanadium 
   

Step 2—Comparison against Background Concentrations 
Chemicals identified during the Step 1 HHRS were carried forward into Step 2. Chemicals 
identified in subsurface soil were compared to the 95 percent UCL background 
concentrations provided in Table 4-4 of the Background Soil Investigation Report (TetraTech 
NUS, 2002a). For chemicals in groundwater, the maximum detected concentrations for each 
chemical was compared against the 95 percent UCL background concentration identified in 
Appendix A to the Background Soil Investigation Report. The results of these comparisons 
are summarized in Table 9-5 and 9-6. No chemicals were identified in subsurface soil as 
exceeding the 95 percent UCL background values. The following three inorganics were 
identified in groundwater during Step 2 of the HHRS. 

Inorganics   
Aluminum Chromium Vanadium 
   

The distribution and significance of the COPCs identified below are discussed in Section 9.7. 

9.6.2 Ecological Risk Screening 
The chemical releases that occurred at SWMU 30 were subsurface in nature (i.e., within the 
dry well). Therefore, there is no direct exposure pathway for ecological receptors to 
potentially come in contact with chemicals at the site. Furthermore, no surface water 
resources were found in the vicinity of the dry well during a site visit in April 2004. The 
closest natural drainage area was found in a wooded area approximately 300 feet away from 
the dry well, but no defined channel or surface water was observed. The closest 
downgradient water body is Mattawoman Creek, which is approximately 2,000 feet away 
from the site. Considering the lack of a direct exposure pathway and no clear transport 
pathway, the chemical releases associated with SWMU 30 do not pose potential ecological 

091610001WDC 9-5 



SITE SCREENING PROCESS REPORT  

risk. Therefore, analytical results of sampling at this site were not taken through the two-
step ERS process. 

9.7 Discussion of Investigation Findings 
During the SSP Investigation, subsurface soil and groundwater samples were collected from 
Stump Neck SWMU 30 for the purpose of making a management decision. While no 
chemicals were identified as a COPC in subsurface soil, the three inorganics listed below 
were identified as COPCs in groundwater. 

Inorganics   
Aluminum Chromium Vanadium 
   

9.7.1 Occurrence and Distribution of COPCs 
Concentrations of the chemicals identified in groundwater are presented on a sample-
specific basis in Figure 9-3. COPC concentrations are higher at the monitoring well locations 
within the site boundary. All 3 COPCs were identified in IU30MW02, IU30MW03, and 
IU30MW04. Aluminum was also detected in IU30MW01. 

Although there is no background 95 percent UCL value for arsenic, the concentration 
detected in the groundwater is well below the Federal Maximum Contaminant Level of 
10 μg/L. Therefore arsenic was not considered a COPC at this site. 

9.7.2 Risk Considerations 
Aluminum, chromium, and vanadium were identified as COPCs in groundwater at Stump 
Neck SWMU 30. Maximum detected concentrations of aluminum and chromium were 
below background 95 percent UTLs and Federal Maximum Contaminant Levels. A 
Maximum Contaminant Level is not available for vanadium, and the maximum detected 
groundwater concentration (0.047 μg/L) exceeded both the background 95 percent UCL and 
UTL concentrations of 0.021 and 0.024 μg/L, respectively, at one location (IU30MW03). 
However, this concentration of vanadium appears to be isolated in nature, as the vanadium 
concentration in downgradient well IU30MW04, located roughly 25 feet from IU30MW03, 
yielded a vanadium concentration of 18.5 μg/L (measured at duplicate sample 
IU30MW900). For this reason, SWMU 30 groundwater does not pose a widespread concern 
for human health. 

9.8 Conclusions and Recommendations 
The HHRS and ERS indicate that there are acceptable risks in subsurface soil and 
groundwater to human and ecological receptors. Therefore, SWMU 30 is recommended for 
no further action. 
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TABLE 9-1
Analytical Results for Subsurface Soil at Stump Neck SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 11 U 11 U 11 U 11 U
1,1,2,2-Tetrachloroethane 11 U 11 U 11 U 11 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 11 U 11 U 11 U 11 U
1,1,2-Trichloroethane 11 U 11 U 11 U 11 U
1,1-Dichloroethane 11 U 11 U 11 U 11 U
1,1-Dichloroethene 11 U 11 U 11 U 11 U
1,2,4-Trichlorobenzene 11 U 11 U 11 U 11 U
1,2-Dibromo-3-chloropropane 11 U 11 U 11 U 11 U
1,2-Dibromoethane 11 U 11 U 11 U 11 U
1,2-Dichlorobenzene 11 U 11 U 11 U 11 U
1,2-Dichloroethane 11 U 11 U 11 U 11 U
1,2-Dichloroethene (total) 11 U 11 U 11 U 11 U
1,2-Dichloropropane 11 U 11 U 11 U 11 U
1,3-Dichlorobenzene 11 U 11 U 11 U 11 U
1,4-Dichlorobenzene 11 U 11 U 11 U 11 U
2-Butanone 11 U 11 U 11 U 11 U
2-Hexanone 11 U 11 U 11 U 11 U
4-Methyl-2-pentanone 11 U 11 U 11 U 11 U
Acetone 11 U 11 U 11 U 5 B
Benzene 11 U 11 U 11 U 11 U
Bromodichloromethane 11 U 11 U 11 U 11 U
Bromoform 11 U 11 U 11 U 11 U
Bromomethane 11 U 11 U 11 U 11 U
Carbon disulfide 11 U 11 U 11 U 11 U
Carbon tetrachloride 11 U 11 U 11 U 11 U
Chlorobenzene 11 U 11 U 11 U 11 U
Chloroethane 11 U 11 U 11 U 11 U
Chloroform 11 U 11 U 11 U 11 U
Chloromethane 11 U 11 U 11 U 11 U
Cumene 11 U 11 U 11 U 11 U
Cyclohexane 11 U 11 U 11 U 11 U
Dibromochloromethane 11 U 11 U 11 U 11 U
Dichlorodifluoromethane (Freon-12) 11 U 11 U 11 U 11 U
Ethylbenzene 11 U 11 U 11 U 11 U
Methyl acetate 11 U 11 U 11 U 11 U
Methyl-tert-butyl ether (MTBE) 11 U 11 U 11 U 11 U
Methylcyclohexane 11 U 11 U 11 U 11 U
Methylene chloride 4 B 7 B 7 B 8 B
Styrene 11 U 11 U 11 U 11 U
Tetrachloroethene 11 U 11 U 11 U 11 U
Toluene 11 U 11 U 11 U 11 U
Trichloroethene 11 U 11 U 11 U 11 U
Trichlorofluoromethane(Freon-11) 11 U 11 U 11 U 11 U
Vinyl chloride 11 U 11 U 11 U 11 U
Xylene, total 11 U 11 U 11 U 11 U
cis-1,2-Dichloroethene 11 U 11 U 11 U 11 U
cis-1,3-Dichloropropene 11 U 11 U 11 U 11 U
m- and p-Xylene 11 U 11 U 11 U 11 U
o-Xylene 11 U 11 U 11 U 11 U
trans-1,2-Dichloroethene 11 U 11 U 11 U 11 U
trans-1,3-Dichloropropene 11 U 11 U 11 U 11 U

10/14/05

IU30SB02
IU30SB02-1214

10/13/05

IU30SB01
IU30SB01-1214

10/14/05

IU30SB04
IU30SB04-1214

10/24/05

IU30SB03
IU30SB03-1114
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TABLE 9-1
Analytical Results for Subsurface Soil at Stump Neck SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date 10/14/05

IU30SB02
IU30SB02-1214

10/13/05

IU30SB01
IU30SB01-1214

10/14/05

IU30SB04
IU30SB04-1214

10/24/05

IU30SB03
IU30SB03-1114

Semi-volatile Organic Compounds (ug/kg)
1,1-Biphenyl 350 U 360 U 370 U 350 U
2,4,5-Trichlorophenol 880 U 910 U 920 U 890 U
2,4,6-Trichlorophenol 350 U 360 U 370 U 350 U
2,4-Dichlorophenol 350 U 360 U 370 U 350 U
2,4-Dimethylphenol 350 U 360 U 370 U 350 U
2,4-Dinitrophenol 880 U 910 U 920 U 890 U
2,4-Dinitrotoluene 350 U 360 U 370 U 350 U
2,6-Dinitrotoluene 350 U 360 U 370 U 350 U
2-Chloronaphthalene 350 U 360 U 370 U 350 U
2-Chlorophenol 350 U 360 U 370 U 350 U
2-Methylnaphthalene 350 U 360 U 370 U 350 U
2-Methylphenol 350 U 360 U 370 U 350 U
2-Nitroaniline 880 U 910 U 920 U 890 U
2-Nitrophenol 350 U 360 U 370 U 350 U
3,3'-Dichlorobenzidine 350 U 360 U 370 U 350 U
3-Nitroaniline 880 U 910 U 920 U 890 U
4,6-Dinitro-2-methylphenol 880 U 910 U 920 U 890 U
4-Bromophenyl-phenylether 350 U 360 U 370 U 350 U
4-Chloro-3-methylphenol 350 U 360 U 370 U 350 U
4-Chloroaniline 350 U 360 U 370 U 350 U
4-Chlorophenyl-phenylether 350 U 360 U 370 U 350 U
4-Methylphenol 350 U 360 U 370 U 350 U
4-Nitroaniline 880 U 910 U 920 U 890 U
4-Nitrophenol 880 U 910 U 920 U 890 U
Acenaphthene 350 U 360 U 370 U 350 U
Acenaphthylene 350 U 360 U 370 U 350 U
Acetophenone 350 U 360 U 370 U 350 U
Anthracene 350 U 360 U 370 U 350 U
Atrazine 350 U 360 U 370 U 350 U
Benzaldehyde 350 U 360 U 370 U 350 U
Benzo(a)anthracene 350 U 360 U 370 U 350 U
Benzo(a)pyrene 350 U 360 U 370 U 350 U
Benzo(b)fluoranthene 350 U 360 U 370 U 350 U
Benzo(g,h,i)perylene 350 U 360 U 370 U 350 U
Benzo(k)fluoranthene 350 U 360 U 370 U 350 U
Butylbenzylphthalate 350 U 360 U 370 U 350 U
Caprolactam 350 U 360 U 370 U 350 U
Carbazole 350 U 360 U 370 U 350 U
Chrysene 350 U 360 U 370 U 350 U
Di-n-butylphthalate 350 U 360 U 370 U 350 U
Di-n-octylphthalate 350 U 360 U 370 U 350 U
Dibenz(a,h)anthracene 350 U 360 U 370 U 350 U
Dibenzofuran 350 U 360 U 370 U 350 U
Diethylphthalate 350 U 360 U 370 U 350 U
Dimethyl phthalate 350 U 360 U 370 U 350 U
Fluoranthene 350 U 360 U 370 U 350 U
Fluorene 350 U 360 U 370 U 350 U
Hexachlorobenzene 350 U 360 U 370 U 350 U
Hexachlorobutadiene 350 U 360 U 370 U 350 U
Hexachlorocyclopentadiene 350 U 360 U 370 U 350 U
Hexachloroethane 350 U 360 U 370 U 350 U
Indeno(1,2,3-cd)pyrene 350 U 360 U 370 U 350 U
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TABLE 9-1
Analytical Results for Subsurface Soil at Stump Neck SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date 10/14/05

IU30SB02
IU30SB02-1214

10/13/05

IU30SB01
IU30SB01-1214

10/14/05

IU30SB04
IU30SB04-1214

10/24/05

IU30SB03
IU30SB03-1114

Isophorone 350 U 360 U 370 U 350 U
Naphthalene 350 U 360 U 370 U 350 U
Nitrobenzene 350 U 360 U 370 U 350 U
Pentachlorophenol 880 U 910 U 920 U 890 U
Phenanthrene 350 U 360 U 370 U 350 U
Phenol 350 U 360 U 370 U 350 U
Pyrene 350 U 360 U 370 U 350 U
bis(2-Chloro-1-methylethyl) ether 350 U 360 U 370 U 350 U
bis(2-Chloroethoxy)methane 350 U 360 U 370 U 350 U
bis(2-Chloroethyl)ether 350 U 360 U 370 U 350 U
bis(2-Ethylhexyl)phthalate 270 J 400 360 J 570
n-Nitroso-di-n-propylamine 350 U 360 U 370 U 350 U
n-Nitrosodiphenylamine 350 U 360 U 370 U 350 U
Total Metals (mg/kg)
Aluminum 2,940 6,320 4,680 1,410
Antimony 0.63 R 0.53 U 0.67 R 0.51 UL
Arsenic 0.53 U 3.8 4.7 1.3
Barium 7.4 J 10.8 J 7.4 J 2.8 J
Beryllium 0.04 U 0.05 J 0.15 J 0.04 B
Cadmium 0.67 U 0.57 U 0.72 U 0.54 U
Calcium 15.4 J 22.4 J 15 J 20 B
Chromium 7.8 K 17 19.4 K 8.5 J
Cobalt 1.4 J 1.4 J 1.1 J 3 J
Copper 3.8 B 5.3 3.9 B 2.7 B
Iron 3,790 15,500 17,900 7,640 J
Lead 2.7 K 5.1 3.8 K 1.3
Magnesium 120 J 180 J 110 J 35.5 B
Manganese 8.1 19.2 30.8 12.8 J
Mercury 0.02 J 0.01 U 0.01 J 0.02 J
Nickel 3.5 J 3.2 J 4.2 J 3.2 J
Potassium 256 B 283 J 208 B 216 B
Selenium 0.55 U 0.47 U 0.74 J 0.45 U
Silver 0.68 U 0.57 U 0.98 J 0.56 J
Sodium 8.9 B 26.1 B 8 B 14.3 J
Thallium 0.94 U 0.8 U 1.01 U 0.77 U
Vanadium 7 J 18.9 14.3 6.9
Zinc 7 9.7 12 5
Wet Chemistry (mg/kg)
% Solids 94 91 90 94
Total organic carbon (TOC) 420 U 540 610 430 U
pH NA 5.3 5.6 5.1
Shaded cells represent analytical results detected above the reporting limit
B - Analyte found in an associated blank, as well as the sample
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 
R - The data are rejected due to deficiencies in the ability to analyze the sample and meet QC criteria.
UL - Analyte not detected but reported value may be biased low
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TABLE 9-2
Analytical Results for Groundwater at Stump Neck SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 10 U 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U
1,2-Dibromo-3-chloropropane 10 U 10 U 10 U 10 U 10 U
1,2-Dibromoethane 10 U 10 U 10 U 10 U 10 U
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethylene 10 U 10 U 10 U 10 U 10 U
1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
2-Butanone 10 U 10 U 10 U 10 U 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U
Acetone 10 U 10 U 10 U 10 U 10 U
Benzene 10 U 10 U 10 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U 10 U
Carbon disulfide 10 U 10 U 10 U 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U 10 U
Chloroform 10 U 10 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 U
Cis-1,2-dichloroethene 10 U 10 U 10 U 10 U 10 U
Cis-1,3-dichloropropene 10 U 10 U 10 U 10 U 10 U
Cyclohexane 10 U 10 U 10 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U
Dichlorodifluoromethane 10 U 10 U 10 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U 10 U 10 U
Isopropylbenzene 10 U 10 U 10 U 10 U 10 U
M- and p-xylenes 10 U 10 U 10 U 10 U 10 U
Methyl acetate 10 U 10 U 10 U 10 U 10 U
Methylcyclohexane 10 U 10 U 10 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U
Methyl-tert-butyl ether(mtbe) 10 U 10 U 10 U 10 U 10 U
O-xylene 10 U 10 U 10 U 10 U 10 U
Styrene 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 10 U 10 U 10 U
Trans-1,2-dichloroethene 10 U 10 U 10 U 10 U 10 U
Trans-1,3-dichloropropene 10 U 10 U 10 U 10 U 10 U
Trichloroethene 10 U 10 U 10 U 10 U 10 U
Trichlorofluoromethane 10 U 10 U 10 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U
Xylenes (total) 10 U 10 U 10 U 10 U 10 U

IU30MW01-1105
11/2/05

IU30MW04-1105
11/2/05

IU30MW900-1105
11/2/05

IU30MW02-1105
11/2/05

IU30MW03-1105
11/2/05
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TABLE 9-2
Analytical Results for Groundwater at Stump Neck SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date

IU30MW01-1105
11/2/05

IU30MW04-1105
11/2/05

IU30MW900-1105
11/2/05

IU30MW02-1105
11/2/05

IU30MW03-1105
11/2/05

Semivolatile Organic Compounds (ug/L)
1,1'-Biphenyl 10 U 10 U 10 U 10 U 10 U
2,2'-Oxybis(1-chloropropane) 10 U 10 U 10 U 10 U 10 U
2,4,5-Trichlorophenol 25 U 25 U 25 U 25 U 25 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U
2,4-Dinitrophenol 25 U 25 U 25 U 25 U 25 U
2,4-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U
2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U
2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U
2-Methylphenol 10 U 10 U 10 U 10 U 10 U
2-Nitroaniline 25 U 25 U 25 U 25 U 25 U
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U
3,3'-Dichlorobenzidine 10 U 10 U 10 U 10 U 10 U
3-Nitroaniline 25 U 25 U 25 U 25 U 25 U
4,6-Dinitro-2-methylphenol 25 U 25 U 25 U 25 U 25 U
4-Bromophenyl phenyl ether 10 U 10 U 10 U 10 U 10 U
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U
4-Chloroaniline 10 U 10 U 10 U 10 U 10 U
4-Chlorophenyl phenyl ether 10 U 10 U 10 U 10 U 10 U
4-Methylphenol 10 U 10 U 10 U 10 U 10 U
4-Nitroaniline 25 U 25 U 25 U 25 U 25 U
4-Nitrophenol 25 U 25 U 25 U 25 U 25 U
Acenaphthene 10 U 10 U 10 U 10 U 10 U
Acenaphthylene 10 U 10 U 10 U 10 U 10 U
Acetophenone 10 U 10 U 10 U 10 U 10 U
Anthracene 10 U 10 U 10 U 10 U 10 U
Atrazine 10 U 10 U 10 U 10 U 10 U
Benzaldehyde 10 U 10 U 10 U 10 U 10 U
Benzo(a)anthracene 10 U 10 U 10 U 10 U 10 U
Benzo(a)pyrene 10 U 10 UJ 10 U 10 U 10 U
Benzo(b)fluoranthene 10 U 10 UJ 10 U 10 U 10 U
Benzo(k)fluoranthene 10 U 10 UJ 10 U 10 U 10 U
Benzo[g,h,i]perylene 10 U 10 UJ 10 U 10 U 10 U
Bis(2-chloroethoxy) methane 10 U 10 U 10 U 10 U 10 U
Bis(2-chloroethyl) ether 10 U 10 U 10 U 10 U 10 U
Bis(2-ethylhexyl) phthalate 10 U 10 U 10 U 10 U 10 U
Butyl benzyl phthalate 10 U 10 U 10 U 10 U 10 U
Caprolactam 10 U 10 U 10 U 10 U 10 U
Carbazole 10 U 10 U 10 U 10 U 10 U
Chrysene 10 U 10 U 10 U 10 U 10 U
Dibenz(a,h)anthracene 10 U 10 UJ 10 U 10 U 10 U
Dibenzofuran 10 U 10 U 10 U 10 U 10 U
Diethyl phthalate 10 U 10 U 10 U 10 U 10 U
Dimethyl phthalate 10 U 10 U 10 U 10 U 10 U
Di-n-butyl phthalate 10 U 9 J 10 U 10 U 10 U
Di-n-octylphthalate 10 U 10 UJ 10 U 10 U 10 U
Fluoranthene 10 U 10 U 10 U 10 U 10 U
Fluorene 10 U 10 U 10 U 10 U 10 U
Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U
Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 U 10 U 10 U 10 U 10 U
indeno(1,2,3-cd)pyrene 10 U 10 UJ 10 U 10 U 10 U
Isophorone 10 U 10 U 10 U 10 U 10 U
Naphthalene 10 U 10 U 10 U 10 U 10 U
Nitrobenzene 10 U 10 U 10 U 10 U 10 U
N-nitroso-di-n-propylamine 10 U 10 U 10 U 10 U 10 U
N-nitrosodiphenylamine 10 U 10 U 10 U 10 U 10 U
Pentachlorophenol 25 U 25 U 25 U 25 U 25 U
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TABLE 9-2
Analytical Results for Groundwater at Stump Neck SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Sample ID
Sample Date

IU30MW01-1105
11/2/05

IU30MW04-1105
11/2/05

IU30MW900-1105
11/2/05

IU30MW02-1105
11/2/05

IU30MW03-1105
11/2/05

Phenanthrene 10 U 10 U 10 U 10 U 10 U
Phenol 10 U 10 U 10 U 10 U 10 U
Pyrene 10 U 10 U 10 U 10 U 10 U
Total Metals (ug/L)
Aluminum 277 2,030 11,300 1,680 4,800
Antimony 4.11 U 4.11 U 4.11 U 4.11 U 4.11 U
Arsenic 3.45 U 3.45 U 4.6 J 3.45 U 3.9 J
Barium 15.7 J 30.4 J 105 J 82.9 J 93.6 J
Beryllium 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
Cadmium 4.36 U 4.36 U 4.36 U 4.36 U 4.36 U
Calcium 5,130 3,320 J 5,430 5,540 5,980
Chromium 1.01 U 7.7 J 48.3 7.7 J 19
Cobalt 7.2 J 3.05 U 9 J 5.5 J 6.7 J
Copper 2.86 U 11.9 J 25.1 28.2 21.9 J
Iron 373 K 4,900 K 22,000 K 4,140 K 13,100 K
Lead 1.65 U 1.65 U 7.2 3 4.5
Magnesium 2,250 J 2,040 J 2,510 J 1,860 J 2,280 J
Manganese 157 85.7 199 153 174
Mercury 0.02 U 0.02 U 0.14 J 0.02 U 0.02 U
Nickel 11.7 U 11.7 U 24 J 16.6 J 11.7 U
Potassium 1,450 B 3,890 J 3,130 J 2,080 B 3,100 J
Selenium 3.59 U 3.59 U 3.59 U 3.59 U 3.59 U
Silver 4.4 U 4.4 U 4.4 U 4.4 U 4.4 U
Sodium 15,000 32,100 60,300 60,500 64,300
Thallium 6.13 U 6.13 U 6.13 U 6.13 U 6.13 U
Vanadium 4.88 U 7.1 J 47 J 5.9 J 18.1 J
Zinc 6.7 B 9.1 B 33.8 22.1 21.9
Dissolved Metals (ug/L)
Aluminum 35.7 B 31 B 66.1 B 59.2 B 48.8 B
Antimony 4.11 U 4.11 U 4.11 U 4.11 U 4.11 U
Arsenic 3.45 U 3.45 U 3.45 U 3.45 U 3.45 U
Barium 14.7 J 29.1 J 82.8 J 82.5 J 85.1 J
Beryllium 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
Cadmium 4.36 U 4.36 U 4.36 U 4.36 U 4.36 U
Calcium 4,600 J 3,380 J 5,510 5,780 5,870
Chromium 1.01 U 1.2 J 2.7 J 1.01 U 1 J
Cobalt 3.6 J 3.05 U 8.7 J 3.05 U 6.4 J
Copper 2.86 U 2.86 U 17.7 J 2.86 U 4.6 J
Iron 3.79 U 9.1 B 109 10.2 B 11.7 B
Lead 1.65 U 1.65 U 1.65 U 1.65 U 1.65 U
Magnesium 1,960 J 2,050 J 1,870 J 1,850 J 1,880 J
Manganese 119 79.3 160 153 156
Mercury 0.02 U 0.02 U 0.05 J 0.02 U 0.02 U
Nickel 11.7 U 11.7 U 11.7 U 11.7 U 11.7 U
Potassium 939 B 3,500 J 2,200 B 1,420 J 2,050 B
Selenium 4.2 J 3.59 U 3.59 U 3.59 U 3.59 U
Silver 4.4 U 4.4 U 4.4 U 4.4 U 4.4 U
Sodium 14,900 34,300 62,800 65,500 67,000
Thallium 6.13 U 6.13 U 6.13 U 6.13 U 6.13 U
Vanadium 4.88 U 4.88 U 4.88 U 4.88 U 4.88 U
Zinc 3.6 B 3.7 B 11.5 B 9.4 B 13.7 B
Wet Chemistry (mg/L)
Hardness 25 19 21 26 23
pH 6.3 6 6.1 6 6.2
Total Organic Carbon 0.46 J 0.49 J 0.53 J 0.71 J 0.83 J
Shaded cells represent analytical results detected above the reporting limit
B - Analyte found in an associated blank, as well as the sample
J - Reported value is estimated
U - Analyte not detected 
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TABLE 9-3
Step 1 Human Health Risk Screening for Subsurface Soil at SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Frequency Frequency Location Reporting
of of of Maximum Limit Screening Possible

Chemical Detection Exceedance Concentration Range Value1 COPC? Rationale2

Semivolatile Organic Compounds (ug/kg)
bis(2-Ethylhexyl)phthalate  4  /  4 0  /  4 IU30SB04-1214 570 270 J  0.35 - 0.37 46,000 C NO BSL
Inorganics (mg/kg)
Aluminum  4  /  4 0  /  4 IU30SB02-1214 6,320 1,410  25 - 33 7,800 N NO BSL
Arsenic  3  /  4 3  /  4  IU30SB05-1214 4.7 1.3  1.2 - 1.6 0.43 C YES ASL
Barium  4  /  4 0  /  4 IU30SB02-1214 10.8 J 2.8 J  25 - 33 1,600 N NO BSL
Beryllium  2  /  4 0  /  4  IU30SB05-1214 0.15 J 0.15 J  0.62 - 0.82 16 N NO BSL
Calcium  3  /  4 0  /  4 IU30SB02-1214 22.4 J 15 J  620 - 820 NA NO NUT
Chromium  4  /  4 0  /  4 IU30SB03-1114 19.4 K 7.8 K  1.2 - 1.6 23 N NO BSL
Cobalt  4  /  4 0  /  4 IU30SB04-1214 3.0 J 1.1 J  6.2 - 8.2 160 N NO BSL
Copper  4  /  4 0  /  4  IU30SB05-1214 5.7 5.7  3.1 - 4.1 310 N NO BSL
Iron  4  /  4 4  /  4  IU30SB05-1214 19,100 3,790  12 - 16 2,300 N YES ASL
Lead  4  /  4 0  /  4 IU30SB02-1214 5.1 1.3  0.37 - 0.49 400 NO BSL
Magnesium  3  /  4 0  /  4 IU30SB02-1214 180 J 110 J  620 - 820 NA NO NUT
Manganese  4  /  4 0  /  4 IU30SB03-1114 30.8 8.1  1.9 - 2.5 160 N NO BSL
Mercury  3  /  4 0  /  4 IU30SB04-1214 0.02 J 0.0 J  0.11 - 0.12 2.3 N NO BSL
Nickel  4  /  4 0  /  4 IU30SB03-1114 4.2 J 3.2 J  5 - 6.6 160 N NO BSL
Potassium  1  /  4 0  /  4  IU30SB05-1214 311 J 311 J  620 - 820 NA NO NUT
Selenium  1  /  4 0  / 4 IU30SB03-1114 0.74 J 0.7 J  0.62 - 0.82 39 N NO BSL
Silver  2  /  4 0  /  4 IU30SB03-1114 0.98 J 0.6 J  1.2 - 1.6 39 N NO BSL
Sodium  2  /  4 0  /  4 IU30SB04-1214 14.3 J 13.2 J  620 - 820 NA NO NUT
Thallium  1  /  4 4  /  4 IU30SB02-1214 0.8 J 0.8 J  1.2 - 1.6 0.55 N YES ASL
Vanadium  4  /  4 2  /  4 IU30SB02-1214 18.9 6.9  6.2 - 8.2 7.8 N YES ASL
Zinc  4  /  4 0  /  4 IU30SB03-1114 12.0 5.0  2.5 - 3.3 2,300 N NO BSL
1 Risk-Based Concentration Table, April 7, 2006, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     Aluminum was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High COPC = Chemical of Potential Concern N = Noncarcinogenic
NA = Not Available C = Carcinogenic

DetectedDetected

 Minimum Maximum
ConcentrationConcentration
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TABLE 9-4
Step 1 Human Health Risk Screening for Groundwater at SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Frequency Frequency Location Reporting
of of of Maximum Limit Screening Possbile

Chemical Detection Exceedence Concentration Range Value1 COPC? Rationale2

Semivolatile Organic Compounds (ug/L)
Di-n-butylphthalate  1  /  4 IU30MW02-1105 9 J 9 J  10 - 10 370 N NO BSL
Inorganics (ug/L)
Aluminum  4  /  4 IU30MW03-1105 11,300 277  200 - 200 3,700 N YES ASL
Arsenic  2  /  4 IU30MW03-1105 4.6 J 3.9 J  10 - 10 0.05 C YES ASL
Barium  4  /  4 IU30MW03-1105 105 J 15.70 J  200 - 200 730 N NO BSL
Calcium  4  /  4 IU30MW04-1105 5,980 J 3,320 J  5000 - 5000 NA NO NUT
Chromium  3  /  4 IU30MW03-1105 48.3 J 7.7 J  10 - 10 11 N YES ASL
Cobalt  3  /  4 IU30MW03-1105 9.00 J 6.7 J  50 - 50 73 N NO BSL
Copper  2  /  4 IU30MW04-1105 28.2 J 25.10 J  25 - 25 150 N NO BSL
Iron  4  /  4 IU30MW03-1105 22,000 J 373 J  100 - 100 1,100 N YES ASL
Lead  2  /  4 IU30MW03-1105 7.2 4.5  3 - 3 15 NO BSL
Magnesium  4  /  4 IU30MW03-1105 2,510 2,040  5000 - 5000 NA NO NUT
Manganese  4  /  4 IU30MW03-1105 199 85.70  15 - 15 73 N YES ASL
Mercury  1  /  4 IU30MW03-1105 0.14 0.14  0.2 - 0.2 1.1 N NO BSL
Nickel  2  /  4 IU30MW03-1105 24 J 16.60 J  40 - 40 73 N NO BSL
Potassium  3  /  4 IU30MW02-1105 3,890 J 3,100 J  5000 - 5000 NA NO NUT
Sodium  4  /  4 IU30MW04-1105 64,300 J 15,000 J  5000 - 5000 NA NO NUT
Vanadium  3  /  4 IU30MW03-1105 47 J 7.1 J  50 - 50 3.7 N YES ASL
Zinc  2  /  4 IU30MW03-1105 33.8 22.10  20 - 20 1,100 N NO BSL
1 Risk-Based Concentration Table, April 7, 2006, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     Aluminum was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The tap water value of 15 ug/L for lead is the action level provided in the Drinking Water Regulations and Health Advisories.
     RBC value for manganese-nonfood used as surrogate for manganese.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: Essential Nutrient (NUT), Below Screening Level (BSL). 
J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern N = Noncarcinogenic
C = Carcinogenic

DetectedDetected

 Minimum Maximum
ConcentrationConcentration
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TABLE 9-5
Step 2 Human Health Screening and Additional Considerations - Subsurface Soil at SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Step 2 Human Health Screening Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?
Inorganics (mg/kg)
Arsenic 3 / 4 0 / 4  IU30SB05-1214 4.7 7.9 NO <0.1 - 73 1.1 - 7.1 28.7 NO
Iron 4 / 4 0 / 4  IU30SB05-1214 17,900 18,800 NO 100 - >100,000 NA 35,200 NO
Vanadium 4 / 4 0 / 4 IU30SB02-1214 18.9 38.8 NO <7 - 300 20 - 150 102 NO

1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedence
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TABLE 9-6
Step 2 Human Health Risk Screening and Additional Considerations - Groundwater at SWMU 30
SSP Investigation Report
NSF-IH, Indian Head, Maryland

Additional Considerations

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1,2 COPC ? 3

95% Upper 
Tolerance 

Limit1,2

Federal 
Maximum 

Contaminant 
Level4

Exceeds 
95% UTL?

Inorganics (ug/L)
Aluminum 4 / 4 0 / 4 IU30MW03-1105 11,300 9,620 YES 2.87E+08 50 - 200 5

NO

Arsenic 2 / 4 -- / -- IU30MW03-1105 4.6 NA NA NA 10 NA

Chromium 3 / 4 1 / 4 IU30MW03-1105 48.3 16.4 YES 20.9 100 YES
Iron 4 / 4 0 / 4 IU30MW03-1105 17,900 19,900 NO 57,199 300 5 NO

Manganese 4 / 4 0 / 4 IU30MW03-1105 199 824 NO 28,160 50 5 NO

Vanadium 3 / 4 1 / 4 IU30MW03-1105 47 20.9 YES 24.1 NA NA
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are 

     presented in this table).
2 Non-turbid unfiltered groundwater
3 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
4 Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter 2004
5 Secondary Maximum Contaminant Level, Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter, 2004.
NA = Not Available COPC = Chemical of Potential Concern

Frequency of 
Detection

Frequency of 
Exceedence

Step 2 Human Health Screening
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Dry Well

Note: 
Groundwater elevation and contour units in feet above sea level. 

Stump Neck 
SWMU 30 

~~ 
IU30MWOl 

I 

94.39 $ 

5 

LEGEND 

•

9. • Subsurface Soil and Monitoring Well Location. /I. Figure 9-3 ~'- l4 Stump Neck SWMU 30 
: .... Approximate Site Boundary N Elevation Contour (5 Foot Interval) N Shallow Groundwater Potentiometric Surface Map 
D Buildings N Water Bodies 0~~ .. 5~0~~~100 Feet SSP Investigation Report, CTO-050 
D Roads & Paved Areas N Groundwater Contour tlNCH _ 100 FEET NSF-IH, Indian Head, Maryland 
~ ________________________ ~(d=a=s~he~d~wh~er~e~in~ffi~nre~d~)~ __________________________________________ <:tt2RnHILL 



NOTES:
All results in ug/L (micrograms per liter)
J - Reported value is estimated
U - Analyte not detected

Chemical Result
Aluminum 277
Chromium 1.01 U
Vanadium 4.88 U

IU30MW01
Chemical Result
Aluminum 2,030
Chromium 7.7 J
Vanadium 7.1 J

IU30MW02

Chemical Result
Aluminum 11,300
Chromium 48.3
Vanadium 47 J

IU30MW03

Chemical Result
Aluminum 4,800
Chromium 19
Vanadium 18.1 J

IU30MW04

Dry Well
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1.0 Introduction 
This technical memorandum presents the results of the additional investigations at Site 19 
(Catch Basins at Chip Collection Houses), Site 27 (Thermal Destructor 1), and Stump Neck 
Solid Waste Management Unit (SWMU) 14 (Photographic Lab Septic Tank System) at the 
Naval Support Facility, Indian Head (NSF-IH), Indian Head, Maryland (Figure A-1). The 
investigations were conducted in several events to accomplish the objectives at each site. 
The technical memorandum, Work Plan for Additional Investigation at Site 19, Site 27, and 
Stump Neck SWMU 14 at Naval Support Facility, Indian Head, Indian Head, Maryland 
(CH2M HILL, 2007) (Attachment A), herein referred to as Work Plan, contains the rationale 
for the first sampling event, which was conducted after the initial site screening process 
investigation. Additional investigations were completed after the first sampling event and 
are discussed in each site section in this technical memorandum, which will be attached as 
an appendix to the Final Site Screening Process Investigation Report for Sites 19, 26, and 27; 
Wetland Area Adjacent to Site 45; and Stump Neck SWMUs 14 and 30 (CH2M HILL, 2009), 
herein referred to as the SSP report. To reduce duplication of material, this document will 
not repeat background information and site history because the SSP report contains this 
information.  

Table A-1 provides a summary of the sampling and analyses conducted as part of the 
investigations for all three sites. Soil and groundwater samples were placed in coolers and 
stored on ice for shipment to GPL Laboratories in Frederick, Maryland, under chain of 
custody. The appropriate number of field quality assurance/quality control samples, 
including field blanks, equipment blanks, and duplicates, were collected and analyzed for 
each medium sampled. 
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2.0 Site 19 Catch Basin at Chip Collection Houses  
Sampling at Site 19 was conducted in three events to delineate the lateral and vertical 
extents of constituents for a removal action. This section presents the objectives and field 
activities for each sampling event and the corresponding results.   

2.1 Objectives and Field Activities 
The objectives of the first sampling event were:  

• Characterize the nature and extent of metals and explosives, including nitroglycerin and 
nitroguanidine, in surface and subsurface soil downgradient from the Building 785 catch 
basin. 

• Determine if metals and explosives, including nitroglycerin and nitroguanidine, were 
present in groundwater downgradient from the Building 785 catch basin. 

• Perform human health and ecological risk screenings to assess whether detected 
constituents in site soil pose potential risks to human health and ecological receptors. 

On July 10, 2007, four direct push technology (DPT) borings (IS19DP01 through IS19DP04) 
were advanced along the drainageway at approximate distances of 25, 100, 200, and 300 feet 
from the former chip collection box (Figure A-2). Soil samples were collected from three 
depth intervals (0–0.5 foot, 2–3 feet, and 5–6 feet below ground surface [bgs]) at each 
location, for a total of 12 soil samples. At location IS19DP01, a soil sample was collected 
from 4–5 feet bgs instead of 5–6 feet bgs because of refusal at a depth of approximately 
5.5 feet bgs. Each soil sample was homogenized before placement in the sample jar. The 
samples collected from the upper two depth intervals were analyzed for target analyte list 
(TAL) metals and explosives, including nitroglycerin and nitroguanidine, on a 7-day turn 
around time (TAT). The 5–6-foot depth interval samples were held by the laboratory 
pending the results of the samples from the 2–3-foot depth interval.  

On July 10, 2007, one in situ groundwater sample was collected from DPT location IS19DP01 
at a depth of 2 to 4.5 feet bgs. The in situ groundwater sample was obtained from the DPT 
borehole using disposable tubing equipped with a check valve and inserting it into the 
extruded sample rod. Purging was not performed before sample collection. The sample was 
collected directly from the tubing into laboratory-provided containers and analyzed for total 
and dissolved TAL metals and explosives, including nitroglycerin and nitroguanidine.  

Based on the results of the first sampling event, a second sampling event was conducted to 
detect nitroglycerine and lead concentrations in soil at sufficient resolutions to delineate the 
lateral and longitudinal extents along the drainageway for a possible removal action. The 
sampling approach consisted of sampling north and south of Silo Road and was 
documented in an e-mail, which served as a work plan (Attachment B).  

North of Silo Road 
Six stations/transects were proposed across the centerline of the drainageway, as follows:  

• Locations IS19DP01 through IS10DP03 – These locations are at the centerline of the 
drainageway and were previously sampled. For this sampling event, samples were 
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collected along transects from 2 feet and 4 feet on each side of the drainageway. Along 
Transect 1 across location IS19DP01, samples were collected from locations IS19DP05 
through IS19DP08. Along Transect 2 across location IS19DP02, samples were collected 
from locations IS19DP09 through IS19DP12. Along Transect 3 across location IS19DP03, 
samples were collected from locations IS19DP13 through IS19DP16. At each location, a 
surface soil (0 to 0.5 foot) sample was collected for nitroglycerine analysis. 

• Location IS19DP04 – This location at the centerline of the drainageway was previously 
sampled. Surface and subsurface (2- to 3-foot and 5- to 6-foot depth intervals) soil 
samples were collected from four locations (IS19DP22 through IS19DP25) spaced at 
2 and 4 feet from the drainageway centerline for lead analysis (Transect 4). A total of 
four surface soil and eight subsurface soil samples were collected along this transect.  

• New location (Transect 5) between IS19DP03 and IS19DP04 – Surface and subsurface 
soil samples were collected from five locations (IS19DP17 through IS19DP21) along the 
transect at the centerline and at 2 and 4 feet from the drainageway centerline. The 
samples were collected for lead and nitroglycerin analyses. A total of 5 surface soil 
and 10 subsurface soil samples were collected along this transect.  

• A new location between IS19DP04 and Silo Road was proposed for surface and 
subsurface soil sampling from the centerline and from 2 and 4 feet from the 
drainageway centerline for lead and nitroglycerin analyses. The samples were not 
collected because the proposed location was located within the concrete culvert 
underlying Silo Road.   

South of Silo Road  
Sampling was first conducted north of Silo Road. The Indian Head Installation Restoration 
Team (IHIRT) decided during the May 8, 2008 conference call that because lead was 
detected at location IS19DP04, a second sampling event was needed south of the road to 
determine the extent of contamination beyond the road.  

Sampling was proposed along three transects, because of access issues encountered with the 
terrain immediately south of Silo Road, samples were collected from only Transect 6 
(locations IS19DP26 through IS19DP30) and Transect 7 (locations IS19DP31 through 
IS19DP35). Along each transect, samples were collected from the centerline and from 2 and 
4 feet on each side of the centerline of the drainageway. At each location, soil samples were 
collected from three depth intervals (0–0.5 foot, 2–3 feet, and 5–6 feet bgs) for a total of 5 
surface soil and 10 subsurface soil samples. The samples were analyzed for lead and 
nitroglycerine. The samples were analyzed for nitroglycerine because data did not exist for 
nitroglycerin to the south of the road.  

During the December 3, 2008 partnering meeting, the IHIRT decided that additional 
sampling was required to delineate the extent of nitroglycerine northeast of the stream bank 
along Transect 2 and to confirm previous sample results along Transect 1. Because the bank 
is clearly defined southwest of the ditch in the area of Transect 2, the Engineering 
Evaluation/Cost Analysis (EE/CA) will propose to excavate to the bank, so additional 
samples were not required from this area.  

Based on the decision made by the IHIRT on December 3, 2008, a third sampling event was 
conducted on December 22, 2008. The objective and sampling approach were presented in an 
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email work plan, which was submitted to the IHIRT on December 12, 2008 (Attachment B). 
The objective was to collect data to further delineate the extent of nitroglycerine north and 
northeast of the stream. The sampling consisted of the collection of 9 surface soil (0–0.5 foot 
bgs) samples from stations IS19SO36 through IS19SO43 (Figure A-2) for nitroglycerine 
analysis. One sample was collected from location IS19SO36 northeast of Transect 1 to verify 
values observed in previous samples. Three samples were collected from locations IS19SO37 
through IS19SO39, northeast of IS19SS01, in which elevated nitroglycerine levels were 
observed in 2005. Four samples were collected from locations IS19SO40 through IS19SO43 
along Transect 2 to further delineate the extent of contamination northeast of Transect 2. 
Sampling was conducted in accordance with previous sampling protocols. 

2.2 Results 
The raw data for all soil sampling events are presented in Table C-1 and for the in situ 
groundwater sample in Table C-2 in Attachment C. Table A-2 presents the detected 
constituents in soil. Figure A-2 shows the sample locations, concentrations of lead and 
nitroglycerine (the chemicals of potential concern, or COPCs), and the proposed area for a 
removal action based on the results.   

2.2.1 First Sampling Event Data Evaluation 
A two-step quantitative screening process was followed for both human health risk 
screening (HHRS) and ecological risk screening (ERS) to identify COPCs. Constituents 
emerging as COPCs from the screening process were further evaluated to determine 
whether the site warranted further investigation. This process is the same as the process 
used during the SSP investigation (Section 3 in the SSP report). To reduce duplication of 
material, the two-step process and additional considerations will not be presented in this 
technical memorandum.  

Surface Soil  
Four surface soil samples were collected and analyzed for TAL metals and explosives, 
including nitroglycerin and nitroguanidine. Sixteen or more metals were detected in all 
samples. One explosive, nitroglycerin, was detected in two samples from locations 
IS19DP02 and IS19DP03 at concentrations of 33,000 micrograms per kilogram (μg/kg) and 
200,000 μg/kg, respectively. Eighteen of the 24 inorganics were detected in two or more 
samples. In general, there is no spatial trend in the distribution of the detected metals or 
nitroglycerin in an upgradient (IS19DP01) to downgradient (IS19DP04) direction along the 
drainage ditch. 

Human Health Risk Screening. In Step 1, the maximum detected concentration of each 
constituent was compared to the appropriate risk-based concentrations (RBCs) from the 
current U.S. Environmental Protection Agency (EPA) Region III RBC table (October 16, 
2007). Soil data were compared to the residential soil RBCs. Those RBCs that were based on 
noncarcinogenic effects were divided by 10 (to adjust to a Hazard Index of 0.1) to account 
for the potential exposure to multiple compounds. RBCs associated with carcinogenic effects 
are based on an excess lifetime cancer risk of 1 × 10-6 and were not adjusted from the values 
in the RBC table. One explosive (nitroglycerin) and seven inorganics—aluminum, arsenic, 
chromium, iron, lead, manganese, and vanadium—were identified in surface soil as COPCs 
during Step 1 of the HHRS (Table A-3).  
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In Step 2, the maximum concentrations of the Step 1 COPCs were compared to the 
95 percent upper confidence limit (95 percent UCL) background concentrations (Table A-4-2 
in the background soil investigation report [herein referred to as Background Report]; 
TTNUS, 2002). All of the Step 1 COPCs exceeded their respective 95 percent UCL 
background concentrations and therefore were retained as COPCs (Table A-4). 
Nitroglycerin was retained as a COPC because it does not have a 95 percent UCL 
background concentration (Table A-4). Figure A-2 shows the distribution and 
concentrations of the HHRS COPCs for surface soil. 

Ecological Risk Screening. Step 1 of the ERS process compared the maximum concentrations 
of the detected constituents to Ecological Soil Screening Levels (SSLs) (EPA, 2007) or Oak 
Ridge National Laboratory (ORNL) values (Efroymsom et al., 1997). Except for aluminum, 
iron, and mercury, which were compared to the ORNL values, the other metals were 
compared to the SSLs, unless noted. Nine inorganics—aluminum, chromium, cobalt, 
copper, iron, lead, manganese, vanadium, and zinc—exceeded the screening values and 
were retained as COPCs. Nitroglycerin was also retained as a COPC because a risk-based 
screening value is not available. Results of the Step 1 screening are presented in Table A-5. 

In Step 2, the maximum concentrations of the Step 1 COPCs were compared to the 
95 percent UCL background concentrations (Table 4-2 in the Background Report). Of the 
nine Step 1 COPCs, six (cobalt, copper, iron, lead, manganese, and zinc) were retained as 
COPCs because they exceeded their exceeded their respective 95 percent UCL background 
concentrations. Nitroglycerin was retained as a COPC because it does not have 95 percent 
UCL background concentrations. Results of the Step 2 screening are presented in Table A-6; 
Figure A-2 shows the distribution and concentrations of the ERS COPCs for surface soil. 

Subsurface Soil  
Four subsurface soil samples were collected from 2–3 feet bgs and analyzed for TAL metals 
and explosives (including nitroglycerin and nitroguanidine). Seventeen or more metals were 
detected in all samples. No explosives were detected. In general, there is no spatial trend in 
the distribution of the detected metals in an upgradient (IS19DP01) to downgradient 
(IS19DP04) direction along the drainage ditch. 

Analysis of the four deeper (5–6 feet bgs) subsurface soil samples depended on the results of 
the 2–3-foot samples. On July 23, 2007, CH2M HILL presented the unvalidated results of the 
2–3-foot depth interval soil samples via e-mail to the IHIRT (Attachment B). Based on 
subsequent e-mail correspondence, it was agreed by July 30, 2007 to analyze the deeper 
sample from location IS19DP04 for lead.   

Human Health Risk Screening. In Step 1, the maximum detected concentration of each 
constituent was compared to the residential soil RBCs. Six inorganics (aluminum, arsenic, 
chromium, iron, lead, and vanadium) were identified in subsurface soil as COPCs (Table A-
7).  

In Step 2, the maximum concentrations of the Step 1 COPCs were compared to the 
95 percent UCLs (Table 4-3 in the Background Report). All of the Step 1 COPCs exceeded 
their respective 95 percent UCL background concentrations and therefore were retained as 
COPCs (Table A-8).  
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In Situ Groundwater  
One in situ groundwater sample was collected from DPT location IS19DP01 and analyzed 
for total and dissolved TAL metals and explosives (including nitroglycerin and 
nitroguanidine). The detected constituents are shown on Table A-9. HHRS and ERS were 
not performed on the in situ groundwater sample because the objective of the sampling was 
to determine if metals and explosives exist in groundwater downgradient from Building 785 
Catch Basin. Seventeen total organics and 14 dissolved inorganics were detected in the 
sample. No explosives were detected. 

Additional Risk Consideration  
Figure A-2 shows the COPCs and concentrations for surface soil and subsurface soil based 
on the human health and ecological risk screenings. Except for manganese and 
nitroglycerin, which were identified as HHRS COPCs in surface soil, the HHRS COPCs 
identified in both surface soil and subsurface soil are aluminum, arsenic, chromium, iron, 
lead, and vanadium. Four of these COPCs—aluminum, arsenic, lead, and vanadium—were 
also detected in the groundwater (2–4.5 feet bgs), which was collected at about the same 
depth as the subsurface soil (2–3 feet bgs) sample. With the exception of cobalt, copper, and 
zinc ERS COPCs in surface soil, the other ERS COPCs—nitroglycerin, iron, lead, and 
manganese—were also identified as HHRS COPCs.  

Consistent with the SSP, the Step 2 HHRS and ERS COPCs were assessed in a broader, semi-
quantitative manner to determine whether the site warrants further consideration of 
potential human health and/or ecological risks. For surface soil and subsurface soil, the 
assessment involved comparing the Step 2 COPC maximum concentrations to the following: 

• Surface soil: 95 percent UTL background concentrations; eastern U.S. soils values; and 
Maryland soils values. These values are provided in Table 4-2 in the Background Report. 

• Subsurface soil: 95 percent UTL background concentrations; eastern U.S. soils values; 
and Maryland soils values. The soil type at the site is mostly clay with some silt; 
therefore, the 95 percent UTLs for clay-like subsurface soil was used for comparison. The 
values of these three criteria are provided in Table 4-3 in the Background Report. 

A discussion of the assessment for each medium is provided below.  

Surface Soil. Nitroglycerin remains a COPC because the Background Report does not provide 
a Maryland or an eastern U.S. background soil concentration for nitroglycerin. The risks 
posed by nitroglycerin are not clear because a screening level is not available. Therefore, 
potential risk to human and ecological receptors could not be ruled out. No ecological 
screening value was available for direct contact receptors (i.e., plants or soil invertebrates). 
However, the National Research Council of Canada (NRCC) published a soil quality 
guideline of 65 milligrams per kilogram (mg/kg) for nitroglycerin designed for the 
protection of wildlife at military training facilities (NRCC, 2006). This soil quality guideline 
provides some basis for evaluating the nitroglycerin concentrations in Site 19 surface soil. 
The maximum nitroglycerin concentration measured in Site 19 surface soil was 200 mg/kg; 
therefore, potential ecological risk from nitroglycerin cannot be ruled out based on the 
available data. 
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Of the seven Step 2 HHRS inorganic COPCs identified, only lead exceeded all three criteria 
(Table A-4). Although the maximum concentration of lead in the surface soil (579 mg/kg) 
exceeded the lead screening level (400 mg/kg), the average concentration (251 mg/kg) of 
lead is below the human health screening level. Exposure to lead is quantitatively evaluated 
in a risk assessment, using the average lead concentration as the exposure concentration 
using the Integrated Exposure Uptake Biokinetic (IEUBK) model and/or adult lead model. 
Because the average lead concentration in surface soil was below the action level, lead can 
be eliminated as a COPC for human health. 

Of the six Step 2 ERS inorganic COPCs identified, copper, lead, and zinc exceeded the 
95 percent UTL, but only lead exceeded the range of Maryland soil and the range of U.S. 
eastern soil background concentrations (Table A-6). The elevated concentrations of lead 
suggest that it may pose a risk to ecological receptors the concentrations were above 
background risk levels. Recent toxicity testing of surface soil at Site 47 and the Lab Area as 
part of baseline ecological risk assessments for these sites (CH2M HILL, 2006a, 2006b) 
provides additional information that can be used to assess the potential risk posed by 
copper, lead, and zinc. No adverse effects (survival or growth) were observed in the 
bioassay samples from these sites (28-day tests with the earthworm Eisenia foetida); soil 
concentrations of copper, lead, and zinc were higher than those at Site 19. Considering that 
the bioavailability of these metals is probably similar at Site 19, the results of the Site 47 and 
Lab Area studies suggest that potential risk to soil invertebrates is likely overestimated for 
copper, lead, and zinc. In addition, the ecological SSL values used for this assessment were 
the lowest of those available for plants, soil invertebrates, birds, and mammals. The 
screening values used for copper, lead, and zinc were all based on protection of birds. The 
ecological SSLs for soil invertebrates for these metals concentrations are all lower than the 
screening values for birds, which also suggests that the risk to soil invertebrates is likely 
overestimated.  

The average concentrations of copper, lead, and zinc in surface soils were 17.5 mg/kg, 
251.3 mg/kg, and 57.8 mg/kg, respectively. The average concentration of copper was less 
than the copper ecological SSL for birds of 28 mg/kg. Therefore, it is unlikely that copper 
poses a significant ecological risk. The average concentrations of both lead and zinc 
exceeded the ecological SSLs for these metals; therefore, potential risk to birds cannot be 
ruled out in the absence of site-specific bioavailability data, particularly for lead.  

Subsurface Soil. Of the six Step 2 HHRS inorganic COPCs identified, only lead exceeded all 
three criteria: 95 percent UTL background concentration, eastern U.S. soils, and Maryland 
soils (Table A-8). The maximum concentration of lead in the subsurface soil (573 mg/kg) at 
location IS19DP04 exceeded the lead screening level (400 mg/kg); however, the average 
concentration (129 mg/kg) was below the screening level. Exposure to lead was 
quantitatively evaluated in a risk assessment, using the average lead concentration as the 
exposure concentration and the IEUBK model and/or adult lead model. Based on the results 
of these models, the average lead concentration in subsurface soil was below the action 
level.  

Summary of the First Sampling Results 
Nitroglycerin was detected in surface soil samples from locations IS19DP02 and IS19DP03 at 
concentrations of 33 mg/kg and 200 mg/kg, respectively. Nitroglycerin was retained as a 
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COPC in surface soil, based on the HHRS and ERS. Several inorganics were retained as 
COPCs following risk screening. Lead, copper, and zinc were identified as COPCs based on 
the ERS and additional consideration criteria, although the risk was likely overestimated. 
Locations IS19DP03 and IS19DP04 had the maximum concentrations of these COPCs. 
Nitroglycerine was not detected in any of the four subsurface soil samples collected from 
the 2–3-foot depth interval, so it is not considered to be a subsurface soil COPC. Lead, 
however, was found to be a COPC in the subsurface soil, based on the HHRS.    

The results of the first sampling event risk screenings suggested that a removal action was 
necessary at Site 19 based on concentrations of nitroglycerin, lead, copper and zinc in the 
surface soil. However, collection of additional data is needed to delineate the extent of 
nitroglycerin and lead, the primary drivers, at the site.  

2.3 Second Sampling Event Data Evaluation 
During the December 3, 2008 partnering meeting, the IHIRT concluded that delineation was 
completed to the north of Silo Road, except for the area around Transect 2. Furthermore, the 
analytical results indicated that the concentrations of lead and nitroglycerin in samples 
collected from south of Silo Road were within acceptable levels, so a removal action was not 
warranted along the drainageway south of Silo Road. In addition, the team agreed that 
because the bank is clearly defined to the southwest of the drainage way, the removal action 
will propose to excavate to the bank in an EE/CA. Finally, because the topography is flat to 
the northeast, it was agreed that additional samples be collected during a third round of 
sampling, as stated in Section 2.1.    

2.4 Third Sampling Event Data Evaluation 
On January 26, 2009, the results were presented to the IHIRT on a conference call; it was 
agreed that lead and nitroglycerin have been delineated at Site 19.  

2.5 Recommendation 

Based on the analytical results of the samples collected during all three rounds of sampling, 
delineation of COPCs (lead and nitroglycerin) in the surface soil and subsurface soil have 
been completed for this site. The IHIRT agreed on January 26, 2009 that a removal action be 
performed along the drainage ditch north of Silo Road, as shown in Figure A-2. In addition, 
no further action is warranted along the drainage ditch south of Silo Road.  

Several organics and inorganics were detected in the in situ groundwater sample, but 
explosives were not detected. Evaluation of the groundwater will be considered by the 
IHIRT at a future time. 

3.0 Site 27 – Thermal Destructor 1 
Sampling at Site 27 was conducted in two events to delineate the extent of contamination 
around the concrete pad. This section presents the objectives and field activities for each 
sampling event and the corresponding results. 
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3.1 Objectives and Field Activities 
The objectives of the first sampling event were: 

• Characterize the nature and extent of metals in surface soil around the concrete pad. 

• Perform human health and ecological risk screenings to assess whether detected 
constituents in site soils pose potential risks to human health and ecological receptors. 

On July 10, 2007, surface soil (0–0.5 foot bgs) samples were collected with a shovel and 
analyzed using a tiered approach. The shovel was decontaminated before and after using it 
each sampling location. Each soil sample was homogenized before placement in the sample 
jar. Seven Tier 1 samples were collected from locations IS27SS06 through IS27SS12, at a 
distance of approximately 20 feet from the concrete pad, and six Tier 2 samples were 
collected from locations IS27SS13 through IS27SS18, at distances of 40 feet from the pad 
(Figure A-3). 

The Tier 1 samples were analyzed for TAL metals on a 14-day TAT, and results were 
compared to adjusted industrial and residential RBCs, and 95 percent upper tolerance limit 
(UTL). If the concentrations were higher than all three risk-based and screening levels, the 
Tier 2 samples nearest to the affected Tier 1 location(s) were analyzed.  

The field investigation was conducted in accordance with the work plan (Attachment A) 
with the following exception: instead of a hand trowel, a shovel was used to collect the 
surface soil samples because the ground was too hard to use disposable trowels. The shovel 
was thoroughly decontaminated between use at sample locations to prevent cross-
contamination of the samples.  

Based on the HHRS and ERS results of the first sampling, additional characterization was 
recommended to determine the extent of arsenic and chromium in surface soil around the 
concrete pad. During a conference call on May 08, 2008, the IHIRT agreed to three additional 
tiers of sampling at Site 27—12 samples approximately 60 feet from the concrete pad (Tier 
3), 11 samples approximately 80 feet from the concrete pad (Tier 4), and 13 samples 
approximately 100 feet from the concrete pad (Tier 5). Figure A-3 shows the samples 
locations of each tier.   

In August 2008, a second round of sampling was conducted. An additional 36 surface 
(0-0.5 foot bgs) soil samples were collected using the same field methodology as the 
previous sampling event. Tier 3 samples were analyzed for arsenic and chromium on a 
7-day TAT. The unvalidated Tier 3 results were compared to industrial RBCs, residential 
RBCs, and 95 percent UTLs for soil (Attachment C). All Tier 3 samples exceeded residential 
RBCs for arsenic, chromium, or both. Based on the Tier 3 analytical results, the Tier 4 
samples were analyzed. On September 9, 2008, the results were discussed by the IHIRT and 
it was agreed that sufficient data have been collected to delineate both arsenic and 
chromium in surface soil at the site. Consequently, analysis of the Tier 5 samples was not 
warranted.  

3.2 Results  
The raw data for all soil sampling events are presented in Table C-3 in Attachment C. 
Table A-10 presents the detected constituents in soil. Figure A-3 shows the sample locations, 
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concentrations of arsenic and chromium (COPCs), and the proposed area for a removal 
action based on the results.  

3.2.1 First Sampling Event Data Evaluation 

Surface Soil  
Thirteen surface soil samples were collected using a tiered approach. The seven Tier 1 
samples, which were collected from locations IS27SS06 through IS27SS12 approximately 
20 feet from the concrete pad, were analyzed for TAL metals. All metals except thallium 
were detected in three or more samples. 

Analysis of the six Tier 2 samples, which were collected from locations IS27SS13 through 
IS27SS18 approximately 40 feet from the concrete pad, depended on the results of the Tier 1 
samples. On August 14, 2007, CH2M HILL presented the unvalidated results of the Tier 1 
samples via e-mail to the IHIRT. The unvalidated Tier 1 results were compared to industrial 
RBCs, residential RBCs, and 95 percent UTLs for soil (Attachment C). Only arsenic and lead 
exceeded these criteria. Except for the two samples collected from locations IS27SS10 and 
IS27SS11, the other five samples exceeded the screening criteria for arsenic. The arsenic 
concentrations for the five samples ranged from 19.5 mg/kg (IS27SS09) to 46.4 mg/kg 
(IS27SS12). The lead concentrations at locations IS27SS06 and IS27SS07 were 498 mg/kg and 
487 mg/kg, respectively. These concentrations are not much higher than the RBC of 
400 mg/kg. Based on subsequent e-mail correspondences with the IHIRT, it was agreed on 
August 30, 2007, to analyze the Tier 2 samples only for arsenic. The concentrations of arsenic 
ranged from 11.6 mg/kg (IS27SS16) to 129 mg/kg (IS27SS13). The data were evaluated 
using the same approach as outlined in Section 2.2.1. 

Human Health Risk Screening. In Step 1, the maximum detected concentration of each 
constituent was compared to the soil RBCs (October 16, 2007). Those RBCs that were based 
on noncarcinogenic effects were divided by 10 (to adjust to a Hazard Index of 0.1) to account 
for the potential exposure to multiple compounds. RBCs associated with carcinogenic effects 
are based on an excess lifetime cancer risk of 1 × 10-6 and were not adjusted. Eight 
inorganics—aluminum, arsenic, chromium, iron, lead, manganese, nickel, and vanadium—
were identified as COPCs (Table A-11).  

In Step 2, the maximum concentrations of the Step 1 COPCs were compared to the 
95 percent UCL background concentrations (Table 4-2 in the Background Report). All of the 
Step 1 COPCs, except for manganese, exceeded their respective 95 percent UCLs, so they 
were retained as COPCs (Table A-12). Figure A-3 shows the distribution and concentrations 
of the COPCs in surface soil. 

Ecological Risk Screening. Step 1 of the ERS process compared the maximum concentrations 
of the detected constituents to ecological SSLs or ORNL values. Fourteen inorganics—
aluminum, antimony, arsenic, cadmium, chromium, cobalt, copper, iron, lead, manganese, 
mercury, nickel, vanadium, and zinc—each exceeded the screening values and were 
retained as COPCs. Results of the Step 1 screening are presented in Table A-13. 

In Step 2, the maximum concentrations of the Step 1 COPCs were compared to the 
95 percent UCL background concentrations (Table 4-2; TTNUS, 2002). Of the 14 Step 1 
COPCs, 11 of them—aluminum, arsenic, chromium, cobalt, copper, iron, lead, manganese, 
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mercury, nickel, and zinc—were retained as COPCs because they exceeded their respective 
95 percent UCLs. Results of the Step 2 screening are presented in Table A-14.  

Additional Risk Considerations 
Figure A-3 shows the COPCs for surface soil based on human health and ecological risk 
screenings. Consistent with the SSP, the maximum concentrations of the Step 2 HHRS and 
ERS COPCs were compared to the 95 percent UTL background concentrations; eastern U.S. 
soils values; and Maryland soils values (Table 4-2 in the Background Report). 

Five (aluminum, arsenic, chromium, lead, and nickel) of the seven Step 2 HHRS inorganic 
COPCs identified exceeded one or more of the three criteria (Table A-12). However, the 
concentrations of aluminum, chromium, and nickel are within the range of the eastern U.S. 
soils concentrations. The concentration of iron was less than the 95 percent UTL and is 
within the range of eastern U.S. soils; there is no range reported for iron in Maryland soils. 
The concentration of vanadium was less than the 95 percent UTL and is within the ranges of 
eastern U.S. soils and Maryland soils. Although the maximum concentration of lead in the 
surface soil (498 mg/kg) exceeded the lead screening level (400 mg/kg), the average 
concentration (299 mg/kg) is below the screening level. Exposure to lead is quantitatively 
evaluated in a risk assessment, using the average lead concentration as the exposure 
concentration and the IEUBK model and/or adult lead model. Because the average lead 
concentration in surface soil was below the action level, lead could be eliminated as a 
COPC. 

Eight (aluminum, arsenic, chromium, copper, lead, mercury, nickel, and zinc) of the 11 
Step 2 ERS inorganic COPCs identified exceeded one or more of the three criteria 
(Table A-14). Recent toxicity testing of surface soil at Site 47 and the Lab Area as part of 
baseline ecological risk assessments for these sites (CH2M HILL, 2006a, 2006b) provides 
additional information that can be used to assess the potential risk posed by these metals. 
No adverse effects (survival or growth) were observed in the bioassay samples from these 
sites (28-day tests with the earthworm Eisenia foetida) with soil concentrations of lead, 
mercury, and zinc greater than those at Site 27. Considering that the bioavailability of these 
metals is probably similar at Site 27, the results of Site 47 and the Lab Area baseline 
ecological risk assessments suggest that potential risk to soil invertebrates is likely 
overestimated for lead, mercury, and zinc. However, potential risk to ecological receptors 
cannot be ruled out for arsenic and chromium based on the existing data. In addition, the 
ecological SSL values used for this assessment were the lowest of those available for plants, 
soil invertebrates, birds, and mammals. The screening values used for lead and zinc were 
based on protection of birds. The ecological SSLs for soil invertebrates for these metals are 
less than the screening values for birds, which also suggests that the risk to soil 
invertebrates is likely overestimated.  

Summary of the First Sampling Results 
Several inorganics were retained as COPCs following the Step 2 HHRS and ERS. Arsenic 
concentrations in the Tier 1 samples ranged from 8.5 K mg/kg (IS27SS10) to 46.4 K mg/kg 
(IS27SS12). Arsenic concentrations in the Tier 2 samples ranged from 11.6 mg/kg (IS27SS16) 
to 129 K mg/kg (IS27SS13). The arsenic concentration increased from the Tier 1 locations 
(20 feet from the concrete pad) to the Tier 2 locations (40 feet from the concrete pad). In 
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general, the Tier 1 sample locations north of the concrete pad exhibited higher 
concentrations of metals than locations south of the concrete pad.  

Based on the HHRS and ERS, arsenic in surface soil may pose a risk to human and 
ecological receptors. The ERS further suggested that chromium may also pose a risk to 
ecological receptors.  

3.2.2 Second Sampling Event Data Evaluation 
As noted in Section 3.1, 36 surface soil samples were collected using a tiered approach (Tiers 
1 through 5) and analyzed for arsenic and chromium. Tiers 3 and 4 samples were analyzed 
for arsenic and chromium during the second sampling event. Tier 5 samples were not 
analyzed, as noted in Section 3.1.   

Arsenic concentrations in the Tier 3 samples ranged from 1.3 mg/kg to 192 mg/kg, and 
chromium concentrations ranged from 8.1 mg/kg to 54.1 mg/kg (Table A-10). The 
unvalidated Tier 3 results were compared to the industrial RBCs, residential RBCs, and 
95 percent UTLs for soil (Attachment C). All Tier 3 samples exceeded the residential RBCs 
for arsenic, chromium or both. Based on the Tier 3 analytical results, the Tier 4 samples were 
analyzed.  

Arsenic concentrations in the Tier 4 samples ranged from 2.4 mg/kg near the intersection of 
Benson and Hersey roads west of the concrete pad (IS27SS27) to 42.9 mg/kg southeast of the 
concrete pad (IS27SS31) (Table A-10). Arsenic concentrations were slightly higher north of 
the pad, and contamination appears to extend farther from the pad toward the north and 
south, while exceedances of the RBC to the east and west were limited to the area 
immediately surrounding the concrete pad. Chromium concentrations in Tier 4 ranged from 
15.5 mg/kg (northwest of the concrete pad at IS27SS37) to 306 mg/kg (northeast of the 
concrete pad at IS27SS35) (Table A-10). As with arsenic, the chromium concentrations were 
slightly higher to the north. 

On September 9, 2008, the IHIRT reviewed the analytical results and agreed that the data 
have sufficiently delineated the COPCs (arsenic and chromium) at Site 27 (Attachment B). 

3.3 Recommendation 
Based on the analytical results of the surface soil samples collected around the concrete pad, 
arsenic and chromium have been delineated sufficiently for a removal action. Figure A-3 
shows the proposed area in which the removal action will take place.  

4.0 Stump Neck - SWMU 14  
Sampling was conducted in two events at SWMU 14. This section presents the objectives 
and field activities for each sampling event and the corresponding results. 

4.1 Objectives and Field Activities 
The objectives of the first sampling event were to:  

• Determine if metals (total and dissolved) are present in well IU14MW01 (older drain 
field). 
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• Determine if volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and metals (total and dissolved) are present in well IU14MW02 (newer drain 
field). 

• Determine if metals (total and dissolved) are present in groundwater beneath the former 
septic tank and in both drain fields. 

• Perform human health and ecological risk screenings to assess whether detected 
constituents in groundwater pose potential risks to human health and ecological 
receptors. 

On July 10, 2007, a groundwater sample was collected from monitoring well IU14MW01 
(old drain field) and analyzed for only total and dissolved metals because VOCs and SVOCs 
were not found at concentrations posing risk concerns during the SSP investigation. An 
attempt was made to collect a groundwater sample from IU14MW02 (new drain field), but it 
was found to be dry.  

As a result, monitoring well IU14MW03 was installed on July 17, 2007, with a screened 
interval of 20–30 feet bgs (Figure A-4), and well IU14MW02 was abandoned on July 18, 2007. 
A truck-mounted hollow-stem auger (HSA) rig was used to advance the borehole for well 
IU14MW03. During borehole advancement, split-spoons samples were collected 
continuously for soil logging. In addition, VOC vapors were measured using a 
photoionization detector equipped with a 10.6-eV bulb. The well was constructed of 2-inch-
diameter polyvinyl chloride riser and a 10-foot-long 0.010-inch slotted screen. The well 
screen interval intersected the first encountered saturated zone, which indicates the 
presence of the water table. After well installation, the well was developed by overpumping 
and surging until the water ran clear or until the field geologist concluded the well could 
not be developed further. Soil boring logs are provided in Attachment D and a monitoring 
well construction diagram is provided in Attachment E. Table A-15 provides a well 
construction summary and the physico-chemical properties of the wells after purging for 
sampling.  

On August 28, 2007, well IU14MW03 was sampled for target compound list (TCL) VOCs, 
TCL SVOCs, TAL metals (total and dissolved), total organic carbon (TOC), and hydrogen 
(ion) concentration (pH) using low-flow sampling techniques. Before sampling wells 
IU14MW01 and IU14MW03, the depth to groundwater was measured to the nearest 0.01 
foot using a water level indicator; water level measurements were recorded for both 
monitoring wells on August 28, 2007. Water levels and elevations are shown on Table A-15. 
Specific conductance, pH, turbidity, oxidation-reduction potential (ORP), dissolved oxygen 
(DO), and temperature were recorded at regular volume intervals (e.g., after every 0.5 
gallon purged). The purging process continued until the parameters were stable or at least 
five well volumes were removed, whichever came first (pH within 0.05 unit; temperature 
within 1°C; ORP, DO, specific conductance were within 10 percent over three consecutive 
measurements at least 3 minutes apart), and turbidity was reduced to the extent practical. 
After the well was purged, samples were collected directly from the pump tubing. 

The two monitoring well groundwater samples were further analyzed for radioactive 
cobalt-60 because preliminary results of the samples indicated that cobalt was present in the 
samples. There is a radiographic processing facility adjacent to the site, and it is possible 
that radioactive cobalt could have been used and disposed of at the site. Per the Navy’s 
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request, the samples were analyzed by Test America-STL in Denver, Colorado (under 
contract to GPL) for radioactive cobalt-60.  

In situ groundwater samples were collected from seven locations: IU14DP01 through 
IU14DP07. Locations IU14DP01 through IU14DP05 were advanced with a DPT rig. Because 
a gravelly layer was encountered in the proposed vicinities of locations IU14DP06 and 
IU14DP07, these boreholes were advanced with an HSA rig. Location IU14DP01 is near the 
former septic tank; locations IU14DP02 through IU14DP04 are associated with the new 
drain field; and locations IU14DP05 through IU14DP07 are associated with the old drain 
field (Figure A-4).  

On July 11, 2007, in situ groundwater samples were collected from locations IU14DP03, 
IU14DP04, and IU14DP05. On July, 12, 2007, in situ groundwater samples were collected 
from locations IU14DP01 and IU14DP02. Locations IU14DP06 and IU14DP07 were sampled 
on July 18, 2007. All monitoring well and in situ groundwater samples were analyzed for 
total and dissolved TAL metals. Because groundwater was not collected from well 
IU14MW02, the three in situ groundwater samples from locations IU14DP05 through 
IU14DP07 were also analyzed for TCL VOCs and TCL SVOCs because these parameters had 
not been previously analyzed in groundwater in this area. 

Based on the results of the first sampling event, a second sampling event was performed 
from July 29, 2008 through August 6, 2008 and September 16 through September 19. The 
objective was to characterize the extent of cobalt in groundwater. The sampling approach 
was presented to and approved by the IHIRT at the May 8, 2008 partnering meeting. A grid 
with 50-foot spacing was set up across the site, and one groundwater sample was collected 
from the approximate center point of each grid square (i.e., from locations where no data 
currently exist) for a total of 20 groundwater samples. In addition, three upgradient 
groundwater samples were collected; the southwestern upgradient sample location was at 
the southwestern side of Building 2009, an upgradient sample location was approximately 
200 feet east of Building 2009, and the third upgradient sample location was just north of 
Archer Avenue, southwest of Building 2009. All 23 groundwater samples were analyzed for 
total and dissolved cobalt. Borings were advanced using an HSA drill rig, and sample 
collection methodology was consistent with previous field events. 

4.1.1 First Sampling Event - Deviations from the Work Plan 
The field investigation was conducted in accordance with the approved Work Plan 
(Attachment A), with the following exceptions: 

• A groundwater sample could not be collected from existing well IU14MW02 because it 
was dry. As a result, the well was abandoned and monitoring well IU14MW03 was 
installed nearby and sampled for TCL VOCs, TCL SVOCs, TAL metals (total and 
dissolved), TOC, and pH. 

• Groundwater samples collected from wells IU14MW01 and IU14MW03 were also 
analyzed for radioactive cobalt-60.  

• The in situ groundwater samples were proposed to be collected from seven locations 
using DPT. Because a gravelly layer was encountered at IU14DP06 and IU14DP07, an 
HSA rig was used to advance the borehole at these locations. 
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4.1.2 Borehole Abandonment 
Boreholes that were not converted into monitoring wells were abandoned in accordance 
with Code of Maryland Regulations 26.04.04.11, Abandonment Standards. Boreholes were 
backfilled with a bentonite clay mixture consisting of at least 2 pounds of bentonite clay per 
1 gallon of water. 

4.1.3 Surveying 
All soil locations and in situ groundwater samples from locations IU14DP01 through 
IU14DP05 were surveyed with a portable global positioning system unit. A Maryland-
registered land surveyor, Patton Harris Rust & Associates, PC of Columbia, Maryland, 
surveyed monitoring well IU14MW03 and locations IU14DP06 and IU14DP07 using existing 
survey monuments at NSF-IH as reference points. Horizontal locations were surveyed to 
± 0.1 foot according to Maryland State Plane Coordinate System, North Zone, North 
American Datum, 1983 (NAD 83). Vertical elevations were surveyed to ± 0.01 foot, based on 
the National Geodetic Vertical Datum, 1929. The well elevation was measured from the 
notch on the top of the casing riser pipe and at ground surface (Table A-15).  

4.1.4 Investigation-derived Waste Handling 
Investigation-derived waste (IDW) produced during the investigation consisted of soil 
cuttings from soil borings and well installation; groundwater from well installation, well 
development, and well purging during sampling activities; and personal protective 
equipment. One composite soil sample and one composite water sample were collected for 
toxicity characteristic leaching procedure analysis of VOCs, SVOCs, pesticides, 
polychlorinated biphenyls, herbicides, metals, reactivity, corrosivity, and ignitability. The 
results were non-detects and the drums containing IDW were disposed of as nonhazardous 
waste. 

4.2 Results 
The raw data for in situ and monitoring well groundwater samples for both sampling events 
are presented in Table C-4 in Attachment C. Table A-16 presents the detected constituents 
and Figure A-4 shows the concentration of cobalt at each sample point.  

4.2.1 Data Evaluation 

In Situ and Monitoring Well Groundwater  
Groundwater elevations in wells IU14MW01 and IU14MW03 were 9.62 and 8.78 feet above 
mean sea level, respectively. Because of the proximity of the site to the Potomac River, 
groundwater is interpreted to flow towards the river.  

Seven in situ (locations IU14DP01 through IU14DP07) and two monitoring well (locations 
IU14MW01 and IU14MW03) groundwater samples were collected. All of the in situ samples 
were analyzed for total (including cyanide) and dissolved inorganics. Except for antimony, 
cadmium, copper, and selenium, a total of 20 inorganics were detected in one or more in situ 
groundwater samples, and 14 dissolved inorganics were detected in one or more in situ 
groundwater samples. In general, the concentrations of the total inorganics were higher 
than the concentrations of the dissolved inorganics, but for the most part, not much higher. 

090900001WDC 15 



ADDITIONAL INVESTIGATIONS AT SITE 19, SITE 27, AND STUMP NECK SWMU 14 AT NAVAL SUPPORT FACILITY, INDIAN HEAD, INDIAN HEAD, MARYLAND 

In situ groundwater samples from locations IU14DP05, IU14DP06, and IU14DP07 were also 
analyzed for VOCs and SVOCs. One VOC (toluene) and one SVOC (benzaldehyde) were 
detected at concentrations of 7.6 J μg/L and 6.7 J μg/L, respectively, at location IU14DP07. 

Both monitoring well groundwater samples were analyzed for total (including cyanide) and 
dissolved inorganics. Twelve of 24 four total organics and 12 of the 23 dissolved inorganics 
were detected in one or both samples. In general, the concentrations for the total and 
dissolved inorganics were comparable. The sample from IU14MW03 was also analyzed for 
VOCs and SVOCs. One VOC, 1,1-dichloroethene, was detected at a concentration of 
6.6 J μg/L. No SVOCs were detected. The samples were also analyzed for radioactive cobalt-
60 and the results were non-detect (0.0 U pico Curies per liter [pCi/L] for IU14MW01 and 
0.6 U pCi/L for IU14MW03). The data were evaluated as described in Section 2.2.1. 

Human Health Risk Screening. Total inorganic concentrations for the two monitoring well 
groundwater samples were used in the HHRS. In Step 1 screening, the maximum 
concentrations of detected constituents were compared to the tap water RBCs. For tap water 
RBCs based on carcinogenic effects, the values were used as presented in the RBC table. For 
tap water RBCs based on noncarcinogenic effects, the RBC values were adjusted by 0.1 to 
account for multiple effects. Only cobalt and manganese were identified as COPCs (Table A-
17). Cobalt was detected at concentrations of 834 μg/L and 389 μg/L in wells IU14MW01 
and IU14MW03, respectively. Both concentrations exceeded the screening criterion of 73 
μg/L. One of the two manganese concentrations exceeded the screening criterion of 73 
μg/L; this was for IU14MW03, which had a concentration of 175 μg/L. 

In Step 2, the maximum concentrations of the Step 1 COPCs were compared to the 
95 percent UCLs (Table A-8 in Appendix A of the Background Report). Cobalt exceeded the 
95 percent UCL value, but manganese did not (Table A-18). 

Ecological Risk Screening. The releases of photographic development chemicals at Stump 
Neck SWMU 14 occurred directly through sewer pipes and into the septic leach field 
system; therefore, no direct exposure pathways exist for ecological receptors at the site. 
However, the proximity of the site to the Potomac River provides an indirect exposure 
pathway through the groundwater-to-surface water-transport pathway. For this reason, 
detected total inorganic constituents for the two monitoring well groundwater samples 
were used in the ERS.  

In Step 1 screening, the maximum concentrations of detected constituents in the monitoring 
well samples were compared to EPA Region III freshwater screening values to determine 
whether they pose a potential ecological risk. Only barium, cobalt, and manganese exceeded 
the screening criterion (Table A-19). In Step 2 screening, barium and cobalt exceeded the 
95 percent UCL background concentrations (Table A-20). 

Additional Considerations 
Consistent with the SSP, the maximum concentration of the Step 2 HHRS COPC (cobalt) and 
ERS COPCs (barium and cobalt) were compared to the 95 percent UTL background 
concentrations (Table A-8 in Appendix A in the Background Report) and the maximum 
contaminant limits (MCLs). Barium exceeded neither the 95 percent UTL nor MCL. For both 
the Step 2 HHRS and ERS, cobalt exceeded the 95 percent UTL; no MCL exists for cobalt.  
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The ERS further evaluated the dilution expected during migration and upon discharge of 
groundwater to surface water. To account for this dilution, the Coastal Protection and 
Restoration Division of the National Oceanic and Atmospheric Administration recommends 
multiplying surface water screening values by 10 if site-specific dilution factors are not 
available (Buchman, 1999). Using this adjustment, the maximum concentration of cobalt 
(834 μg/L) would exceed the screening value of 230 μg/L. Consequently, the potential risk 
to aquatic life in the river from cobalt in the groundwater at SWMU 14 cannot be ruled out 
with the existing data. However, it is likely that the actual dilution factor for this site would 
be much greater, considering the volume of water in the Potomac River in the vicinity of the 
site. Therefore, the potential risk to aquatic receptors in the river is likely overestimated. 

Summary of the First Sampling Results 
Both barium and cobalt were retained as COPCs following the Step 2 risk screenings; 
however, based on the additional consideration criteria, the barium risk is likely 
overestimated. Except for IU14DP01, which has a cobalt concentration of 85.2 K μg/L, the 
concentration of cobalt at all other locations is greater than 260 μg/L, which exceeds the tap 
water RBC of 70 μg/L. The radionuclide, cobalt-60, was analyzed but was not detected in 
the monitoring well groundwater samples. This potentially rules out activities conducted in 
Building 2009 as the source of the nonradioactive cobalt that was detected in the 
groundwater. Nonradioactive cobalt occurs naturally in various minerals, sediments, and 
soils.  

Based on the HHRS and ERS, cobalt in groundwater may pose a risk to human and 
ecological receptors. Because of the risk posed by cobalt in groundwater, Stump Neck 
SWMU 14 was recommended for further investigation to delineate the nature and extent of 
contamination and to identify its source.  

4.2.2 Second Sampling Event Data Evaluation 
Concentrations of dissolved cobalt in groundwater ranged from 6.1 μg/L (IU14DP12) in the 
southern portion of the site to 575 μg/L (IU14DP04) in the central portion (Table A-16). In 
general, cobalt concentrations appear to follow the groundwater gradient, increasing 
northeasterly across the site towards the creek (Figure A-4). 

4.3 Recommendation 

Based on the concentrations of cobalt in groundwater, the IHRT agreed during the 
December 3, 2008 partnering meeting that SWMU 14 should proceed to the Remedial 
Investigation phase. 
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Station ID Sample ID Media
Sample Depth

(feet below ground 
surface)

TCL VOCs TCL SVOCs TAL Metals
(Total)

TAL Metals
(Dissolved)

Explosives 
(Nitroaromatics/Nitra

mines, 
Nitroguanidine) 

Explosives 
(Nitroglycerin) TOC pH

CLP OLM04.2 CLP OLM04.2 CLP ILM04 CLP ILM04 SW-846 8330 
(modified) SW-846 8332

SW-846 9060 
(aqueous) Lloyd 

Kahn Method (solid)
SW-846 9045C

Site 19
IS19SS010001 Surface soil 0 - 0.5 x x x
IS19SB010203 Subsurface soil 2 - 3 x x x
IS19SB01P0203 Subsurface soil/Duplicate 2 - 3 x x x
IS19GP010205 DPT groundwater 2 - 4.5 x x x x
IS19GP01P0205 DPT groundwater/Duplicate 2 - 4.5 x x x x
IS19SS020001 Surface soil 0 - 0.5 x x x
IS19SB020203 Subsurface soil 2 - 3 x x x
IS19SS030001 Surface soil 0 - 0.5 x x x
IS19SB030203 Subsurface soil 2 - 3 x x x
IS19SS040001 Surface soil 0 - 0.5 x x x
IS19SB040203 Subsurface soil 2 - 3 x x x
IS19SB040506 Subsurface soil 5 - 6 Lead

IS19DP05 IS19SS050001 Surface soil 0 - 0.5 x
IS19DP06 IS19SS060001 Surface soil 0 - 0.5 x
IS19DP07 IS19SS070001 Surface soil 0 - 0.5 x

IS19SS080001 Surface soil 0 - 0.5 x
IS19SS08P0001 Surface soil/Duplicate 0 - 0.5 x

IS19DP09 IS19SS090001 Surface soil 0 - 0.5 x
IS19DP10 IS19SS100001 Surface soil 0 - 0.5 x

IS19SS110001 Surface soil 0 - 0.5 x
SI19SS11P0001 Surface soil/Duplicate 0 - 0.5 x

IS19DP12 IS19SS120001 Surface soil 0 - 0.5 x
IS19DP13 IS19SS130001 Surface soil 0 - 0.5 x
IS19DP14 IS19SS140001 Surface soil 0 - 0.5 x
IS19DP15 IS19SS150001 Surface soil 0 - 0.5 x
IS19DP16 IS19SS160001 Surface soil 0 - 0.5 x

IS19SS170001 Surface soil 0 - 0.5 x
IS19SB170203 Subsurface soil 2 - 3 x
IS19SB170506 Subsurface soil 5 - 6 x
IS19SS180001 Surface soil 0 - 0.5 Lead x
IS19SB180203 Subsurface soil 2 - 3 Lead x
IS19SB180506 Subsurface soil 5 - 6 Lead x
IS19SB18P0506 Subsurface soil/Duplicate 5 - 6 Lead x
IS19SS190001 Surface soil 0 - 0.5 Lead x
IS19SS19P0001 Surface soil/Duplicate 0 - 0.5 Lead x
IS19SB190203 Subsurface soil 2 - 3 Lead x
IS19SB190506 Subsurface soil 5 - 6 Lead x

IS19DP01

IS19DP02

IS19DP03

IS19DP04

Table A-1

Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 

Laboratory Analyses

NSF-IH, Indian Head, Maryland

Sampling and Analyses

IS19DP08

IS19DP11

IS19DP17

IS19DP18

IS19DP19
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Station ID Sample ID Media
Sample Depth

(feet below ground 
surface)

TCL VOCs TCL SVOCs TAL Metals
(Total)

TAL Metals
(Dissolved)

Explosives 
(Nitroaromatics/Nitra

mines, 
Nitroguanidine) 

Explosives 
(Nitroglycerin) TOC pH

CLP OLM04.2 CLP OLM04.2 CLP ILM04 CLP ILM04 SW-846 8330 
(modified) SW-846 8332

SW-846 9060 
(aqueous) Lloyd 

Kahn Method (solid)
SW-846 9045C

Table A-1

Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 

Laboratory Analyses

NSF-IH, Indian Head, Maryland

Sampling and Analyses

IS19SS200001 Surface soil 0 - 0.5 Lead x
IS19SB200203 Subsurface soil 2 - 3 Lead x
IS19SB200506 Subsurface soil 5 - 6 Lead x

IS19DP21 IS19SS210001 Surface soil 0 - 0.5 x
IS19SS220001 Surface soil 0 - 0.5 x
IS19SB220203 Subsurface soil 2 - 3 x
IS19SB220506 Subsurface soil 5 - 6 x
IS19SS230001 Surface soil 0 - 0.5 Lead x
IS19SB230203 Subsurface soil 2 - 3 Lead x
IS19SB230506 Subsurface soil 5 - 6 Lead x
IS19SS240001 Surface soil 0 - 0.5 Lead x
IS19SS24P0001 Surface soil/Duplicate 0 - 0.5 Lead x
IS19SB240203 Subsurface soil 2 - 3 Lead x
IS19SB240506 Subsurface soil 5 - 6 Lead x

IS19DP25 IS19SS250001 Surface soil 0 - 0.5 x
IS19DP26 IS19SS260001 Surface soil 0 - 0.5 x

IS19SS270001 Surface soil 0 - 0.5 Lead x
IS19SB270203 Subsurface soil 2 - 3 Lead x
IS19SB270506 Subsurface soil 5 - 6 Lead x
IS19SS280001 Surface soil 0 - 0.5 Lead x
IS19SB280203 Subsurface soil 2 - 3 Lead x
IS19SB280506 Subsurface soil 5 - 6 Lead x
IS19SB28P0506 Subsurface soil/Duplicate 5 - 6 Lead x
IS19SS290001 Surface soil 0 - 0.5 Lead x
IS19SB290203 Subsurface soil 2 - 3 Lead x
IS19SB290506 Subsurface soil 5 - 6 Lead x

IS19DP30 IS19SS300001 Surface soil 0 - 0.5 x
IS19DP31 IS19SS310001 Surface soil 0 - 0.5 x

IS19SS320001 Surface soil 0 - 0.5 Lead x
IS19SB320203 Subsurface soil 2 - 3 Lead x
IS19SB320506 Subsurface soil 5 - 6 Lead x
IS19SS330001 Surface soil 0 - 0.5 Lead x
IS19SS33P0001 Surface soil/Duplicate 0 - 0.5 Lead x
IS19SB330203 Subsurface soil 2 - 3 Lead x
IS19SB330506 Subsurface soil 5 - 6 Lead x

IS19DP28

IS19DP29

IS19DP22

IS19DP24

IS19DP23

IS19DP27

IS19DP20

IS19DP32

IS19DP33
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Station ID Sample ID Media
Sample Depth

(feet below ground 
surface)

TCL VOCs TCL SVOCs TAL Metals
(Total)

TAL Metals
(Dissolved)

Explosives 
(Nitroaromatics/Nitra

mines, 
Nitroguanidine) 

Explosives 
(Nitroglycerin) TOC pH

CLP OLM04.2 CLP OLM04.2 CLP ILM04 CLP ILM04 SW-846 8330 
(modified) SW-846 8332

SW-846 9060 
(aqueous) Lloyd 

Kahn Method (solid)
SW-846 9045C

Table A-1

Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 

Laboratory Analyses

NSF-IH, Indian Head, Maryland

Sampling and Analyses

IS19SS340001 Surface soil 0 - 0.5 Lead x
IS19SB340203 Subsurface soil 2 - 3 Lead x
IS19SB340506 Subsurface soil 5 - 6 Lead x
IS19SB34P0203 Subsurface soil/Duplicate 2 - 3 Lead x
IS19SS350001 Surface soil 0 - 0.5 x
IS19SS35P0001 Surface soil/Duplicate 0 - 0.5 x

IS19SO36 IS19SS360001 Surface soil 0 - 0.5 x
IS19SO37 IS19SS370001 Surface soil 0 - 0.5 x

IS19SS380001 Surface soil 0 - 0.5 x
IS19SS38P0001 Surface soil/Duplicate 0 - 0.5 x

IS19SO39 IS19SS390001 Surface soil 0 - 0.5 x
IS19SO40 IS19SS400001 Surface soil 0 - 0.5 x
IS19SO41 IS19SS410001 Surface soil 0 - 0.5 x
IS19SO42 IS19SS420001 Surface soil 0 - 0.5 x
IS19SO43 IS19SS430001 Surface soil 0 - 0.5 x

IS19EB071107 QC - Equipment Blank x x x
IS19FB073109 QC - Field Blank Lead x
IS19EB073108 QC - Equipment Blank Lead x
IS19FB091508 QC - Field Blank x

Site 27
IS27SS06 1S27SS060001 Surface soil 0 - 0.5 x
IS27SS07 1S27SS070001 Surface soil 0 - 0.5 x
IS27SS08 1S27SS080001 Surface soil 0 - 0.5 x

1S27SS090001 Surface soil 0 - 0.5 x
1S27SS09P0001 Surface soil/Duplicate 0 - 0.5 x

IS27SS10 1S27SS100001 Surface soil 0 - 0.5 x
IS27SS11 1S27SS110001 Surface soil 0 - 0.5 x

1S27SS120001 Surface soil 0 - 0.5 x
1S27SS12P0001 Surface soil/Duplicate 0 - 0.5 x

IS27SS13 1S27SS130001 Surface soil 0 - 0.5 Arsenic
IS27SS14 1S27SS140001 Surface soil 0 - 0.5 Arsenic
IS27SS15 1S27SS150001 Surface soil 0 - 0.5 Arsenic
IS27SS16 1S27SS160001 Surface soil 0 - 0.5 Arsenic
IS27SS17 1S27SS170001 Surface soil 0 - 0.5 Arsenic
IS27SS18 1S27SS180001 Surface soil 0 - 0.5 Arsenic
IS27SS19 1S27SS190001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS20 1S27SS200001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS21 1S27SS210001 Surface soil 0 - 0.5 Arsenic/Chromium

IS19DP34

IS27SS09

IS27SS12

IS19DP35

IS19SO38
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Station ID Sample ID Media
Sample Depth

(feet below ground 
surface)

TCL VOCs TCL SVOCs TAL Metals
(Total)

TAL Metals
(Dissolved)

Explosives 
(Nitroaromatics/Nitra

mines, 
Nitroguanidine) 

Explosives 
(Nitroglycerin) TOC pH

CLP OLM04.2 CLP OLM04.2 CLP ILM04 CLP ILM04 SW-846 8330 
(modified) SW-846 8332

SW-846 9060 
(aqueous) Lloyd 

Kahn Method (solid)
SW-846 9045C

Table A-1

Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 

Laboratory Analyses

NSF-IH, Indian Head, Maryland

Sampling and Analyses

IS27SS22 1S27SS220001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS23 1S27SS230001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS24 1S27SS240001 Surface soil 0 - 0.5 Arsenic/Chromium

1S27SS250001 Surface soil 0 - 0.5 Arsenic/Chromium
IS17SS25P0001 Surface soil/Duplicate 0 - 0.5 Arsenic/Chromium

IS27SS26 1S27SS260001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS27 1S27SS270001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS28 1S27SS280001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS29 1S27SS290001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS30 1S27SS300001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS31 1S27SS310001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS32 1S27SS320001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS33 1S27SS330001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS34 1S27SS340001 Surface soil 0 - 0.5 Arsenic/Chromium

1S27SS350001 Surface soil 0 - 0.5 Arsenic/Chromium
US27SS35P0001 Surface soil/Duplicate 0 - 0.5 Arsenic/Chromium

IS27SS36 1S27SS360001 Surface soil 0 - 0.5 Arsenic/Chromium
IS27SS37 1S27SS370001 Surface soil 0 - 0.5 Arsenic/Chromium

IS27EB071007 QC - Equipment Blank x
SWMU 14
IU14DP01 IU14GP012832 DPT groundwater 28 - 32 x x
IU14DP02 IU14GP022428 DPT groundwater 24 - 28 x x
IU14DP03 IU14GP030919 DPT groundwater 9 - 19 x x
IU14DP04 IU14GP042832 DPT groundwater 28 - 32 x x

IU14GP052630 DPT groundwater 26 - 30 x x x x
IU14GP05P2630 DPT groundwater/Duplicate 26 - 30 x x x x

IU14DP06 IU14GP062428 DPT groundwater 18 - 28 x x x x
IU14DP07 IU14GP072528 DPT groundwater 18 - 28 x x x x
IU14MW01 IU14GW010707 MW groundwater x x

IU14GW030807 MW groundwater 20 - 30 x x x x x x
IU14GW03P0807 MW groundwater/duplicate 20 - 30 x x x x x x

IU14DP08 IU14GP080408 MW goundwater 4 - 8 Cobalt Cobalt
IU14DP09 IU14GP092428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP10 IU14GP102428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP11 IU14GP112832 MW goundwater 28 - 32 Cobalt Cobalt
IU14DP12 IU14GP122630 MW goundwater 26 - 30 Cobalt Cobalt
IU14DP13 IU14GP132428 MW goundwater 24 - 28 Cobalt Cobalt

IU14DP05

IU14MW03

IS27SS25

IS27SS35
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Station ID Sample ID Media
Sample Depth

(feet below ground 
surface)

TCL VOCs TCL SVOCs TAL Metals
(Total)

TAL Metals
(Dissolved)

Explosives 
(Nitroaromatics/Nitra

mines, 
Nitroguanidine) 

Explosives 
(Nitroglycerin) TOC pH

CLP OLM04.2 CLP OLM04.2 CLP ILM04 CLP ILM04 SW-846 8330 
(modified) SW-846 8332

SW-846 9060 
(aqueous) Lloyd 

Kahn Method (solid)
SW-846 9045C

Table A-1

Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 

Laboratory Analyses

NSF-IH, Indian Head, Maryland

Sampling and Analyses

IU14GP140023 MW goundwater 0 - 23 Cobalt Cobalt
IU14GP14P0023 MW goundwater/Duplicate 0 - 23 Cobalt Cobalt

IU14DP15 IU14GP150012 MW goundwater 0 - 12 Cobalt Cobalt
IU14DP16 IU14GP162428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP17 IU14GP172428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP18 IU14GP182428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP19 IU14GP190011 MW goundwater 0 - 11 Cobalt Cobalt
IU14DP20 IU14GP202428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP22 IU14GP222428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP23 IU14GP232428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP24 IU14GP242428 MW goundwater 24 - 28 Cobalt Cobalt

IU14GP252428 MW goundwater 24 - 28 Cobalt Cobalt
IU14GP25P2428 MW goundwater/Duplicate 24 - 28 Cobalt Cobalt
IU14GP262428 MW goundwater 24 - 28 Cobalt Cobalt
IU14GP26P2428 MW goundwater/Duplicate 24 - 28 Cobalt Cobalt

IU14DP27 IU14GP272428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP28 IU14GP282428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP29 IU14GP292428 MW goundwater 24 - 28 Cobalt Cobalt
IU14DP30 IU14GP302428 MW goundwater 24 - 28 Cobalt Cobalt

IU14EB071107 QC - Equipment Blank x x x x x x
IU14FB071107 QC - Field Blank x x x x x
IU14TB071107 QC - Trip Blank x
IU14TB071807 QC - Trip Blank x
IU14TB082807 QC - Trip Blank x
IU14EB082807 QC - Equipment Blank x x x x
IU14FB082807 QC - Field Blank x x x
IU14EB080108 QC - Equipment Blank Cobalt Cobalt
IU14FB080108 QC - Field Blank Cobalt Cobalt
IU14FB091708 QC - Field Blank Cobalt Cobalt

IU14DP14

IU14DP25

IU14DP26
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Table A-2
Detected Constituents in Surface Soil and Subsurface Soil Samples at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG_KG)
Nitroglycerin 6,300 U 5,900 U 6,000 U 33,000 6,100 U 200,000 6,000 U 130,000 UJ NA 130,000 UJ 5,500 240,000 28,000 980,000 270,000

Total Metals (MG_KG)
Aluminum 14,100 10,000 10,200 16,400 19,000 14,800 15,100 10,100 NA 8,550 NA NA NA NA NA
Arsenic 9.4 K 3.9 K 3.4 K 7.4 K 11.5 K 9.8 K 9.7 K 9.5 K NA 4.2 K NA NA NA NA NA
Barium 51.9 71.6 76.7 64.2 79.8 79.6 49.5 42.7 NA 49.7 NA NA NA NA NA
Beryllium 0.48 J 0.37 J 0.37 J 0.49 J 0.66 J 0.77 J 0.75 J 0.38 J NA 0.41 J NA NA NA NA NA
Cadmium 0.057 U 0.053 U 0.054 J 0.057 U 0.053 U 0.15 J 0.052 U 0.26 J NA 0.1 J NA NA NA NA NA
Calcium 517 J 398 J 404 J 765 J 810 J 763 J 86.6 B 2,030 NA 296 J NA NA NA NA NA
Chromium 22.3 16.8 17.4 24 30 26.5 30.1 15.3 NA 12.7 NA NA NA NA NA
Cobalt 6.9 J 6.8 J 7.3 J 12.1 9 21.3 3.2 J 13.8 NA 5.6 J NA NA NA NA NA
Copper 9.7 K 9.6 K 10 K 16.5 K 13.2 K 30 K 21.9 K 13.9 K NA 8.6 K NA NA NA NA NA
Iron 24,100 21,300 20,000 24,400 37,800 25,300 41,400 30,600 NA 11,500 NA NA NA NA NA
Lead 32.3 9.1 8.3 119 32.1 275 15.5 579 17.3 L 573 NA NA NA NA NA
Magnesium 1,380 J 1,650 J 1,740 J 1,100 J 1,310 J 1,050 J 765 J 816 J NA 580 J NA NA NA NA NA
Manganese 68.4 149 135 229 149 546 62.7 1,040 NA 79.2 NA NA NA NA NA
Mercury 0.033 J 0.019 U 0.019 U 0.019 U 0.07 0.058 0.018 U 0.084 NA 0.05 NA NA NA NA NA
Nickel 7.7 8.2 8.3 8.7 8.7 11.1 9.7 9 NA 5 J NA NA NA NA NA
Potassium 890 J 653 J 641 J 889 J 1,070 J 768 J 999 J 534 J NA 418 J NA NA NA NA NA
Vanadium 39.1 30.5 29.3 41.9 51.5 41.7 41.4 32 NA 21.7 NA NA NA NA NA
Zinc 34.4 27.5 27.9 54.2 44 79.3 34.4 63.4 NA 30.2 NA NA NA NA NA

Wet Chemistry (MG_KG)
% Solids 79 84 84 80 82 84 84 76 79 79 NA NA NA NA NA

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

IS19DP05 IS19DP06 IS19DP07 IS19DP09 IS19DP10

7/29/089/15/08 7/29/08 7/29/08 9/15/08
IS19SS090001 IS19SS100001IS19SS050001 IS19SS060001 IS19SS070001

IS19DP02
IS19SB010203

07/10/07
IS19SS020001

07/10/07

IS19DP01
IS19SS010001

07/10/07
IS19SB01P0203

07/10/07
IS19SB020203

07/10/07
IS19SS030001

07/10/07

IS19DP04
IS19SB030203

07/10/07
IS19SS040001

07/10/07

IS19DP03
IS19SB040506

07/10/07
IS19SB040203

07/10/07
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Table A-2
Detected Constituents in Surface Soil and Subsurface Soil Samples at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG_KG)
Nitroglycerin

Total Metals (MG_KG)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc

Wet Chemistry (MG_KG)
% Solids

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

350,000 360,000 330,000 23,000 38,000 68,000 4,000 U 4,000 U 4,000 U 4,000 U 24,000 14,000 4,000 U 4,000 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 15.8 J+ 13.9 12.9 18.1 1,660 J+ 1,630 J+ 16.4 J+ 14.1 J+
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IS19DP19
IS19SB190203 IS19SB190506

7/29/08 7/29/08
IS19SS190001 IS19SS19P0001

7/29/08 7/29/087/29/08
IS19SB18P0506

7/30/08 7/30/08 7/30/08

IS19DP14IS19DP11 IS19DP15
IS19SS180001 IS19SB180203

IS19DP18

7/29/08 9/15/08 7/29/087/29/08
IS19SS110001 IS19SS11P0001 IS19SS120001

IS19DP12
IS19SS140001 IS19SS150001

7/29/08
IS19SB180506
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Table A-2
Detected Constituents in Surface Soil and Subsurface Soil Samples at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG_KG)
Nitroglycerin

Total Metals (MG_KG)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc

Wet Chemistry (MG_KG)
% Solids

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

9,500 4,000 U 4,000 U 2,400 J 4,000 U 4,000 U 4,000 U 4,800 4,000 U 4,000 U 4,000 U 11,000 23,000 4,000 U 4,000 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

31.8 J+ 28.2 11 NA 619 J+ 10.3 J+ 12.1 J+ 106 J+ 154 J+ 42.2 J+ 20.6 J+ NA 250 19.9 8.5
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IS19DP23 IS19DP24 IS19DP25 IS19DP27
IS19SB240203 IS19SB240506

7/29/08 7/29/08
IS19SB270203 IS19SB270506

7/30/087/29/08 7/29/08 9/15/08 7/30/08 7/30/08
IS19SS220001 IS19SS24P0001 IS19SS250001 IS19SS270001

7/29/08

IS19DP22
IS19SS230001IS19SB200506

7/29/087/29/08 7/29/08

IS19DP20
IS19SS200001

7/29/08
IS19SB200203 IS19SS240001IS19SB230203 IS19SB230506

7/29/08 7/29/08
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Table A-2
Detected Constituents in Surface Soil and Subsurface Soil Samples at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG_KG)
Nitroglycerin

Total Metals (MG_KG)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc

Wet Chemistry (MG_KG)
% Solids

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

4,000 U 4,000 U 4,000 U 4,000 U 5,300 4,000 U 4,000 U 6,500 7,000 3,200 J 4,000 U 4,000 U 4,000 U 4,000 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

46.6 11.4 7.5 13.3 64 10.8 9.1 NA NA 102 24.3 16.4 15.6 17 7.8
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IS19DP32 IS19DP33IS19DP28 IS19DP29 IS19DP30 IS19DP31
IS19SB280203 IS19SB280506 IS19SB28P0203

7/30/08 7/30/08 7/30/08
IS19SB290506

7/30/08 7/30/08
IS19SB320203

7/31/08
IS19SB330203 IS19SB330506IS19SS330001

7/30/08 7/30/08
IS19SS33P0001

7/30/087/30/087/30/08 7/30/08 9/15/08 9/15/08
IS19SS300001 IS19SS310001 IS19SS320001IS19SS280001 IS19SS290001 IS19SB290203

7/30/08
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Table A-2
Detected Constituents in Surface Soil and Subsurface Soil Samples at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG_KG)
Nitroglycerin

Total Metals (MG_KG)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc

Wet Chemistry (MG_KG)
% Solids

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

16,000 4,000 U 4,000 U 4,000 U 3,100 J 3,800 J 10,000 12,000

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
383 20.2 10.7 20.4 NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

IS19SO40 IS19SO41

12/22/08 12/22/08
IS19SS400001 IS19SS410001

IS19DP34 IS19DP35

9/15/08
IS19SS35P0001IS19SB340203 IS19SB340506 IS19SB34P0203IS19SS340001

7/30/08 7/30/08 7/30/08 7/30/08
IS19SS350001

9/15/08

Page 5 of 5



Chemical
Location of Maximum 

Concentration
Possible 
COPC ? Rationale2

Explosives (mg/kg)
Nitroglycerin 2 / 4 2 / 4 IS19DP03 200 33 5.9 - 6.6 0.78 N YES ASL

Inorganics (mg/kg)
Aluminum 4 / 4 4 / 4 IS19DP02 16,400 10,100 33.7 - 38.1 7,800 N YES ASL
Arsenic 4 / 4 4 / 4 IS19DP03 10 K 7.4 K 1.7 - 1.9 0.43 C YES ASL
Barium 4 / 4 0 / 4 IS19DP03 80 42.7 33.7 - 38.1 1,600 N NO BSL
Beryllium 4 / 4 0 / 4 IS19DP03 1 J 0.38 J 0.84 - 0.95 16 N NO BSL
Cadmium 2 / 4 0 / 4 IS19DP04 0.3 J 0.15 J 0.84 - 0.95 7.8 N NO BSL
Calcium 4 / 4 -- / -- IS19DP04 2030 517 J 843 - 953 NA NO NUT
Chromium 4 / 4 2 / 4 IS19DP03 27 15.3 1.7 - 1.9 23 N YES ASL
Cobalt 4 / 4 0 / 4 IS19DP03 21.3 6.9 J 8.4 - 9.5 160 N NO BSL
Copper 4 / 4 0 / 4 IS19DP03 30 K 9.7 K 4.2 - 4.8 310 N NO BSL
Iron 4 / 4 4 / 4 IS19DP04 30,600 24,100 16.9 - 19.1 5,500 N YES ASL
Lead 4 / 4 1 / 4 IS19DP04 579 32.3 0.51 - 0.57 400 N YES ASL
Magnesium 4 / 4 -- / -- IS19DP01 1380 J 816 J 843 - 953 NA NO NUT
Manganese 4 / 4 3 / 4 IS19DP04 1040 68.4 2.5 - 2.9 160 N YES ASL
Mercury 3 / 4 0 / 4 IS19DP04 0.084 0.033 J 0.038 - 0.039 2.3 N NO BSL
Nickel 4 / 4 0 / 4 IS19DP03 11.1 7.7 6.7 - 7.6 160 N NO BSL
Potassium 4 / 4 -- / -- IS19DP01 890 J 534 J 843 - 953 NA NO NUT
Vanadium 4 / 4 4 / 4 IS19DP02 41.9 32 8.4 - 9.5 7.8 N YES ASL
Zinc 4 / 4 0 / 4 IS19DP03 79.3 34 3.4 - 3.8 2,300 N NO BSL

Notes
1 Risk-Based Concentration Table, October 16, 2007, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     RBC value for cadmium-food used as surrogate for cadmium.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
     RBC value for mercuric chloride used as surrogate for mercury.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High L = Biased Low
NA = Not Available C = Carcinogenic N = Noncarcinogenic COPC = Chemical of Potential Concern

Screening 
Value1

Frequency of 
Detection

Frequency of 
Exceedance

Reporting Limit 
Range

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected

Table A-3
Step 1 Human Health Risk Screening for Surface Soil at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Step 2 Human Health Screening

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?

Explosives (mg/kg)
Nitroglycerin 2 / 4 0 / 4 IS19DP03 200 NA YES NA NA NA NA
Inorganics (mg/kg)
Aluminum 4 / 4 4 / 4 IS19DP02 16,400 9,000 YES 7,000 - > 100,000 NA 19,700 NO
Arsenic 4 / 4 4 / 4 IS19DP03 10 K 5.2 YES <0.1 - 73 1.1 - 7.1 14.9 NO
Chromium 4 / 4 4 / 4 IS19DP03 27 15.9 YES 1 - 1000 15 - 100 33.4 NO
Iron 4 / 4 4 / 4 IS19DP04 30,600 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 4 / 4 4 / 4 IS19DP04 579 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 4 / 4 3 / 4 IS19DP04 1,040 388 YES <2 -7000 NA 1,390 NO
Vanadium 4 / 4 4 / 4 IS19DP02 41.9 26.7 YES <7 - 300 20 - 150 53.3 NO

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
L, J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Additional Considerations

Table A-4
Step 2 Human Health Risk Screening and Additional Considerations for Surface Soil at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Chemical
Location of Maximum 

Concentration
Screening 

Value1
Possible 
COPC ? Rationale2

Explosives (mg/kg)
Nitroglycerin 2 / 4 -- / 4 IS19DP03 200 33 5.9 - 6.6 NSV YES NSV

Inorganics (mg/kg)
Aluminum 4 / 4 4 / 4 IS19DP02 16,400 10,100 33.7 - 38.1 50 YES ASL
Arsenic 4 / 4 0 / 4 IS19DP03 10 K 7.4 K 1.7 - 1.9 18.00 NO BSL
Barium 4 / 4 0 / 4 IS19DP03 80 42.7 33.7 - 38.1 330 NO BSL
Beryllium 4 / 4 0 / 4 IS19DP03 1 J 0.38 J 0.84 - 0.95 21 NO BSL
Cadmium 2 / 4 0 / 4 IS19DP04 0.3 J 0.15 J 0.84 - 0.95 0.36 NO BSL
Calcium 4 / 4 0 / -- IS19DP04 2030 517 J 843 - 953 NSV NO NUT
Chromium 4 / 4 1 / 4 IS19DP03 27 15.3 1.7 - 1.9 26 YES ASL
Cobalt 4 / 4 2 / 4 IS19DP03 21.3 6.9 J 8.4 - 9.5 13 YES ASL
Copper 4 / 4 1 / 4 IS19DP03 30 K 9.7 K 4.2 - 4.8 28 YES ASL
Iron 4 / 4 4 / 4 IS19DP04 30,600 24,100 16.9 - 19.1 200 YES ASL
Lead 4 / 4 4 / 4 IS19DP04 579 32.3 0.51 - 0.57 11 YES ASL
Magnesium 4 / 4 0 / -- IS19DP04 1380 J 816 J 843 - 953 NSV NO NUT
Manganese 4 / 4 3 / 4 IS19DP04 1040 68.4 2.5 - 2.9 220 YES ASL
Mercury 3 / 4 0 / 4 IS19DP04 0.084 0.033 J 0.038 - 0.039 0.1 NO BSL
Nickel 4 / 4 0 / 4 IS19DP03 11.1 7.7 6.7 - 7.6 38 NO BSL
Potassium 4 / 4 0 / -- IS19DP01 890 J 534 J 843 - 953 NSV NO NUT
Vanadium 4 / 4 4 / 4 IS19DP02 41.9 32 8.4 - 9.5 7.8 YES ASL
Zinc 4 / 4 3 / 4 IS19DP03 79.3 34 3.4 - 3.8 46 YES ASL

Notes

2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High L = Biased Low
NA = Not Available COPC = Chemical of Potential Concern NSV = No Screening Value

1 EPA Ecological Soil Screening Levels (SSLs) (EPA, 2007) or Oak Ridge National Laboratory (ORNL) values (Efroymsom, 1997). Except for aluminum, iron, and mercury, which were compared to the 
ORNL values, the other metals were compared to the SSLs, unless noted. 

Frequency of 
Detection

Frequency of 
Exceedance

Reporting Limit 
Range

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected

Table A-5
Step 1 Ecological Risk Screening for Surface Soil at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Page 1 of 1



Step 2 Ecological Risk Screening

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2 Eastern U.S. Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?

Explosives (mg/kg)
Nitroglycerin 2 / 4 -- / 4 IS19DP03 200 NA YES NA NA NA NA
Inorganics (mg/kg)
Aluminum 4 / 4 4 / 4 IS19DP02 16,400 9,000 NO 7,000 - > 100,000 NA 19,700 NO
Chromium 4 / 4 1 / 4 IS19DP03 27 15.9 NO 1 - 1000 15 - 100 33.4 NO
Cobalt 4 / 4 2 / 4 IS19DP03 21.3 7.5 YES <0.3 - 70 ND - 20 22.3 NO
Copper 4 / 4 1 / 4 IS19DP03 30 8.0 YES <1 - 700 5 - 70 20.3 YES
Iron 4 / 4 4 / 4 IS19DP04 30,600 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 4 / 4 4 / 4 IS19DP04 579 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 4 / 4 3 / 4 IS19DP04 1,040 388 YES <2 -7000 NA 1,390 NO
Vanadium 4 / 4 4 / 4 IS19DP02 42 27 YES <7 - 300 20 - 150 53 NO
Zinc 4 / 4 3 / 4 IS19DP03 79.3 23.6 NO <5 - 2,900 8 - 113 37.5 YES

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
L, J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Additional Considerations

Table A-6
Step 2 Ecological Risk Screening and Additional Considerations for Surface Soil at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Chemical
Location of Maximum 

Concentration
Possible 
COPC ? Rationale2

Inorganics (mg/kg)
Aluminum 4 / 4 4 / 4 IS19DP02 19,000 8,550 34.4 - 35.6 7,800 N YES ASL
Arsenic 4 / 4 4 / 4 IS19DP02 11.5 K 3.9 K 1.7 - 1.8 0.43 C YES ASL
Barium 4 / 4 0 / 4 IS19DP02 79.8 49.5 34.4 - 35.6 1,600 N NO BSL
Beryllium 4 / 4 0 / 4 IS19DP03 0.75 J 0.37 J 0.86 - 0.89 16 N NO BSL
Cadmium 2 / 4 0 / 4 IS19DP04 0.1 J 0.054 J 0.86 - 0.89 7.8 N NO BSL
Calcium 3 / 4 -- / -- IS19DP02 810 J 296 J 859 - 891 NA NO NUT
Chromium 4 / 4 2 / 4 IS19DP03 30.1 12.7 1.7 - 1.8 23 N YES ASL
Cobalt 4 / 4 0 / 4 IS19DP02 9 3.2 J 8.6 - 8.9 160 N NO BSL
Copper 4 / 4 0 / 4 IS19DP03 21.9 K 8.6 K 4.3 - 4.5 310 N NO BSL
Iron 4 / 4 4 / 4 IS19DP03 41,400 11,500 17.2 - 17.8 5,500 N YES ASL
Lead 4 / 4 1 / 4 IS19DP04 573 9.1 0.5 - 0.53 400 N YES ASL
Magnesium 4 / 4 -- / -- IS19DP01 1,740 J 580 J 859 - 891 NA NO NUT
Manganese 4 / 4 0 / 4 IS19DP02 149 62.7 2.6 - 2.7 160 N NO BSL
Mercury 2 / 4 0 / 4 IS19DP02 0.07 0.05 0.037 - 0.039 2.3 N NO BSL
Nickel 4 / 4 0 / 4 IS19DP03 9.7 5 J 6.9 - 7.1 160 N NO BSL
Potassium 4 / 4 -- / -- IS19DP02 1,070 J 418 J 859 - 891 NA NO NUT
Vanadium 4 / 4 4 / 4 IS19DP02 51.5 21.7 8.6 - 8.9 7.8 N YES ASL
Zinc 4 / 4 0 / 4 IS19DP02 44 27.9 3.4 - 3.6 2,300 N NO BSL

Notes
1 Risk-Based Concentration Table, October 16, 2007, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     RBC value for cadmium-food used as surrogate for cadmium.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
     RBC value for mercuric chloride used as surrogate for mercury.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High L = Biased Low
NA = Not Available C = Carcinogenic N = Noncarcinogenic COPC = Chemical of Potential Concern

Screening 
Value1

Frequency of 
Detection

Frequency of 
Exceedance

Reporting Limit 
Range

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected

Table A-7
Step 1 Human Health Risk Screening for Subsurface Soil at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Step 2 Human Health Screening

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit COPC ? 1
Eastern U.S. 

Soils2
Maryland 

Soils3

95% Upper 
Tolerance 

Limit
Exceeds 

95% UTL?

Inorganics (mg/kg)
Aluminum 4 / 4 2 / 4 IS19DP02 19,000 11,400 YES 7,000 - > 100,000 NA 35,400 NO
Arsenic 4 / 4 2 / 4 IS19DP02 11.5 K 7.9 YES <0.1 - 73 1.1 - 7.1 18.9 NO
Chromium 4 / 4 2 / 4 IS19DP03 30.1 23.7 YES 1 - 1000 15 - 100 60.1 NO
Iron 4 / 4 3 / 4 IS19DP03 41,400 18,800 YES 100 - >100,000 NA 83,100 NO
Lead 4 / 4 3 / 4 IS19DP04 573 13.5 YES <10 - 300 10 - 50 40.5 YES
Vanadium 4 / 4 2 / 4 IS19DP02 51.5 38.8 YES <7 - 300 20 - 150 194.0 NO

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Subsurface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
L, J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Table A-8
Step 2 Human Health Risk Screening and Additional Considerations for Subsurface Soil at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Additional Considerations

Page 1 of 1



Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (UG_L)
Aluminum 9,690 8,980
Arsenic 10.8 11.2
Barium 62.6 J 59.7 J
Beryllium 0.33 J 0.21 J
Calcium 7,090 7,120
Chromium 13.3 12.1
Cobalt 6.4 J 5.3 J
Copper 54.3 52.3
Iron 12,900 11,600
Lead 148 121
Magnesium 3,510 J 3,450 J
Manganese 142 134
Nickel 16.9 J 15.5 J
Potassium 4,080 L 4,080 L
Sodium 3,080 J 3,220 J
Vanadium 24 J 21.8 J
Zinc 139 136

Dissolved Metals (UG_L)
Arsenic 3.6 U 5 J
Barium 21.4 J 24.2 J
Calcium 6,120 6,900
Cobalt 2.1 J 3 J
Copper 30.5 27.5
Iron 177 K 73 B
Magnesium 2,560 J 2,880 J
Manganese 116 143
Mercury 0.1 U 0.27
Nickel 8.1 J 8.6 J
Potassium 3,520 L 3,770 L
Sodium 3,220 J 3,520 J
Vanadium 0.72 J 0.98 J
Zinc 68 77.4

Notes:
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
A shaded cell indicates that the constituent is detected.

Table A-9 
Detected Constituents in In Situ  Groundwater at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

IS19DP01
IS19GP010205

07/10/07
IS19GP01P0205

07/10/07
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Table A-10
Detected Constituents in Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG_KG)
Aluminum 7,600 7,490 7,490 8,300 8,240 9,300 31,600 6,970 7,090 NA NA NA NA
Antimony 1.1 L 0.85 L 0.67 L 0.94 L 1.2 L 0.55 L 0.6 UL 0.98 L 1.5 L NA NA NA NA
Arsenic 44.5 K 40.8 K 26 K 19.5 K 18.6 K 8.5 K 12.4 K 45 K 46.4 K 129 24.3 59.2 11.6
Barium 90.1 110 76.9 57.8 61.1 65.9 101 85.7 85.1 NA NA NA NA
Beryllium 0.42 J 0.4 J 0.31 J 0.29 J 0.27 J 0.24 J 0.32 J 0.52 J 0.43 J NA NA NA NA
Cadmium 1.5 0.92 0.61 J 0.54 J 0.5 J 0.47 J 0.52 J 0.64 J 0.66 J NA NA NA NA
Calcium 2,030 2,110 3,680 4,300 6,090 8,540 19,000 1,730 1,800 NA NA NA NA
Chromium 65.6 61.8 75.1 98.8 128 77.1 32.6 42.8 52.5 NA NA NA NA
Cobalt 9.3 13.2 11.5 15.4 15.6 12 4.1 J 8.3 8.4 NA NA NA NA
Copper 48.3 K 44.8 K 43.3 K 35.1 K 33 K 32.4 K 23.4 K 27.5 K 28.8 K NA NA NA NA
Iron 21,600 19,600 15,300 16,500 16,200 16,300 9,180 17,300 18,100 NA NA NA NA
Lead 498 487 372 164 272 74 81.9 246 308 NA NA NA NA
Magnesium 4,680 J 12,500 J 12,900 J 19,400 J 19,700 J 16,800 J 3,120 J 3,900 J 4,040 J NA NA NA NA
Manganese 194 238 174 236 278 369 132 169 179 NA NA NA NA
Mercury 2.1 1.5 1.1 0.47 0.47 0.18 0.25 1.4 1.2 NA NA NA NA
Nickel 71.5 142 142 199 203 114 40 59 59.8 NA NA NA NA
Potassium 720 J 677 J 578 J 530 J 501 J 1,660 J 619 J 740 J 763 J NA NA NA NA
Selenium 0.65 L 0.58 L 0.53 UL 0.5 UL 0.52 UL 0.53 UL 0.61 L 0.56 UL 0.53 UL NA NA NA NA
Silver 1.3 J 0.79 J 0.61 J 0.33 J 0.3 B 0.11 B 0.12 B 0.89 J 0.87 J NA NA NA NA
Sodium 311 K 114 B 271 K 265 K 239 K 812 K 726 K 150 B 131 B NA NA NA NA
Vanadium 29 26.2 23.4 25.9 24.9 33.8 21 27.9 26.9 NA NA NA NA
Zinc 319 234 147 116 122 86.5 214 160 170 NA NA NA NA

Wet Chemistry (MG_KG)
% Solids 87 98 98 97 98 98 86 96 96 95 88 92 98

Notes:
NA - Not analyzed
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

IS27SS09 IS27SS12 IS27SS16
IS27SS160001

07/10/07

IS27SS14
IS27SS140001

07/10/07

IS27SS15
IS27SS150001

07/10/07
IS27SS12P0001

07/10/07

IS27SS13
IS27SS130001

07/10/07

IS27SS11
IS27SS110001

07/10/07
IS27SS120001

07/10/07
IS27SS09P0001

07/10/07

IS27SS10
IS27SS100001

07/10/07

IS27SS08
IS27SS080001

07/10/07
IS27SS090001

07/10/07

IS27SS06
IS27SS060001

07/10/07

IS27SS07
IS27SS070001

07/10/07
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Table A-10
Detected Constituents in Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG_KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Wet Chemistry (MG_KG)
% Solids

Notes:
NA - Not analyzed
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

41.4 63 1.3 J 6 J 85.9 J 192 J 29.5 J 58.6 J 39.5 J 44.6 J 110 J 46.1 J 5.9 J
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA 8.1 J 25.7 J 18.5 J 16.9 J 45 J 26 J 22.4 J 26.2 J 10.9 J 25.4 J 54.1 J
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

96 97 NA NA NA NA NA NA NA NA NA NA NA

IS27SS25 IS27SS26 IS27SS27 IS27SS28IS27SS23 IS27SS24IS27SS19 IS27SS20 IS27SS21 IS27SS22

8/1/08 8/1/088/1/08 8/1/08 8/1/08 8/1/08 8/1/08 8/1/08 8/1/08 8/1/08 8/1/08
IS27SS260001 IS27SS270001 IS27SS280001IS27SS230001 IS27SS240001 IS27SS250001 IS27SS25P0001IS27SS190001 IS27SS200001 IS27SS210001 IS27SS220001

IS27SS18
IS27SS180001

07/10/07

IS27SS17
IS27SS170001

07/10/07
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Table A-10
Detected Constituents in Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG_KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Wet Chemistry (MG_KG)
% Solids

Notes:
NA - Not analyzed
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates that the constituent is detected.

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
2.4 4.9 42.9 10.9 6.2 22.8 24.9 26.2 5.4 5.6
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

33.1 41.1 17 22.4 25.3 20.8 306 181 34.1 15.5
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

IS27SS37IS27SS35IS27SS34 IS27SS36IS27SS30 IS27SS31 IS27SS32 IS27SS33IS27SS29

8/1/08 8/1/08 8/1/08 8/1/088/1/08 8/1/08 8/1/08 8/1/088/1/08 8/1/08
IS27SS370001IS27SS340001 IS27SS350001 IS27SS35P0001 IS27SS360001IS27SS300001 IS27SS310001 IS27SS320001 IS27SS330001IS27SS290001
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Chemical
Location of Maximum 

Concentration
Possible 
COPC ? Rationale2

Inorganics (mg/kg)
Aluminum 7 / 7 3 / 7 IS27SS11 31,600 7,090 29.6 - 35 7,800 N YES ASL
Antimony 6 / 7 0 / 7  IS27SS12 1.5 L 0.55 L 8.9 - 10.5 3.1 N NO BSL
Arsenic 13 / 13 13 / 13 IS27SS13 129 8.5 K 1.5 - 1.7 0.43 C YES ASL
Barium 7 / 7 0 / 7 IS27SS07 110 61.1 29.6 - 35 1,600 N NO BSL
Beryllium 7 / 7 0 / 7 IS27SS12 0.52 J 0.24 J 0.74 - 0.87 16 N NO BSL
Cadmium 7 / 7 0 / 7 IS27SS06 1.5 0.47 J 0.74 - 0.87 7.8 N NO BSL
Calcium 7 / 7 -- / -- IS27SS11 19,000 1,800 740 - 874 N/A NO NUT
Chromium 7 / 7 7 / 7  IS27SS09 128 32.6 1.5 - 1.7 23 N YES ASL
Cobalt 7 / 7 0 / 7  IS27SS09 15.6 4.1 J 7.4 - 8.7 160 N NO BSL
Copper 7 / 7 0 / 7 IS27SS06 48.3 K 23.4 K 3.7 - 4.4 310 N NO BSL
Iron 7 / 7 7 / 7 IS27SS06 21,600 9,180 14.8 - 17.5 5,500 N YES ASL
Lead 7 / 7 2 / 7 IS27SS06 498 74 0.44 - 0.52 400 YES ASL
Magnesium 7 / 7 -- / --  IS27SS09 19,700 J 3,120 J 740 - 874 N/A NO NUT
Manganese 7 / 7 6 / 7 IS27SS10 369 132 2.2 - 2.6 160 N YES ASL
Mercury 7 / 7 0 / 7 IS27SS06 2.1 0.18 0.033 - 0.07 2.3 N NO BSL
Nickel 7 / 7 1 / 7  IS27SS09 203 40 5.9 - 7 160 N YES ASL
Potassium 7 / 7 -- / 7 IS27SS10 1,660 J 530 J 740 - 874 N/A NO NUT
Selenium 3 / 7 0 / 7 IS27SS06 0.65 L 0.58 L 0.74 - 0.87 39 N NO BSL
Silver 5 / 7 0 / 7 IS27SS06 1.3 J 0.33 J 1.5 - 1.7 39 N NO BSL
Sodium 5 / 7 -- / -- IS27SS10 812 K 265 K 740 - 874 N/A NO NUT
Vanadium 7 / 7 7 / 7 IS27SS10 33.8 21 7.4 - 8.7 7.8 N YES ASL
Zinc 7 / 7 0 / 7 IS27SS06 319 86.5 3 - 3.5 2,300 N NO BSL

Notes
1 Risk-Based Concentration Table, October 16, 2007, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     RBC value for cadmium-food used as surrogate for cadmium.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, USEPA, July 14, 1994.
     RBC value for manganese-nonfood used as surrogate for manganese.
     RBC value for mercuric chloride used as surrogate for mercury.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High L = Biased Low
NA = Not Available C = Carcinogenic N = Noncarcinogenic COPC = Chemical of Potential Concern

Table A-11
Step 1 Human Health Risk Screening for Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Screening 
Value1

Frequency of 
Detection

Frequency of 
Exceedance

Reporting Limit 
Range

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected
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Step 2 Human Health Screening

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2 Eastern U.S. Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?

Inorganics (mg/kg)
Aluminum 7 / 7 2 / 7 IS27SS11 31,600 9,000 YES 7,000 - > 100,000 NA 19,700 YES
Arsenic 13 / 13 13 / 13 IS27SS13 129 5.2 YES <0.1 - 73 1.1 - 7.1 14.9 YES
Chromium 7 / 7 7 / 7  IS27SS09 128 15.9 YES 1 - 1000 15 - 100 33.4 YES
Iron 7 / 7 5 / 7 IS27SS06 21,600 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 7 / 7 7 / 7 IS27SS06 498 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 7 / 7 0 / 7 IS27SS10 369 388 NO <2 -7000 NA 1,390 NO
Nickel 7 / 7 7 / 7  IS27SS09 203 6.6 YES <5 - 700 ND - 30 15 YES
Vanadium 7 / 7 3 / 7 IS27SS10 33.8 26.7 YES <7 - 300 20 - 150 53.3 NO

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
L, J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Table A-12
Step 2 Human Health Risk Screening and Additional Considerations for Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Additional Considerations

Page 1 of 1



Chemical
Location of Maximum 

Concentration
Screening 

Value1
Possible 
COPC ? Rationale2

Inorganics (mg/kg)
Aluminum 7 / 7 7 / 7 IS27SS11 31,600 7,090 29.6 - 35 50 YES ASL
Antimony 6 / 7 6 / 7  IS27SS12 1.5 L 0.55 L 8.9 - 10.5 0.3 YES ASL
Arsenic 13 / 13 10 / 13 IS27SS13 129 8.5 K 1.5 - 1.7 18.00 YES ASL
Barium 7 / 7 0 / 7 IS27SS07 110 61.1 29.6 - 35 330 NO BSL
Beryllium 7 / 7 0 / 7 IS27SS12 0.52 J 0.24 J 0.74 - 0.87 21 NO BSL
Cadmium 7 / 7 7 / 7 IS27SS06 1.5 0.47 J 0.74 - 0.87 0.36 YES ASL
Calcium 7 / 7 -- / -- IS27SS11 19,000 1,800 740 - 874 NSV NO NUT
Chromium 7 / 7 7 / 7  IS27SS09 128 32.6 1.5 - 1.7 26 YES ASL
Cobalt 7 / 7 2 / 7  IS27SS09 15.6 4.1 J 7.4 - 8.7 13 YES ASL
Copper 7 / 7 6 / 7 IS27SS06 48.3 K 23.4 K 3.7 - 4.4 28 YES ASL
Iron 7 / 7 7 / 7 IS27SS06 21,600 9,180 14.8 - 17.5 200 YES ASL
Lead 7 / 7 7 / 7 IS27SS06 498 74 0.44 - 0.52 11 YES ASL
Magnesium 7 / 7 -- / --  IS27SS09 19,700 J 3,120 J 740 - 874 NSV NO NUT
Manganese 7 / 7 3 / 7 IS27SS10 369 132 2.2 - 2.6 220 YES ASL
Mercury 7 / 7 7 / 7 IS27SS06 2.1 0.18 0.033 - 0.07 0.1 YES ASL
Nickel 7 / 7 7 / 7  IS27SS09 203 40 5.9 - 7 38 YES ASL
Potassium 7 / 7 -- / 7 IS27SS10 1,660 J 530 J 740 - 874 NSV NO NUT
Selenium 3 / 7 0 / 7 IS27SS06 0.65 L 0.58 L 0.74 - 0.87 2 NO BSL
Silver 5 / 7 0 / 7 IS27SS06 1.3 J 0.33 J 1.5 - 1.7 4 NO BSL
Sodium 5 / 7 -- / -- IS27SS10 812 K 265 K 740 - 874 NSV NO NUT
Vanadium 7 / 7 7 / 7 IS27SS10 33.8 21 7.4 - 8.7 7.8 YES ASL
Zinc 7 / 7 7 / 7 IS27SS06 319 86.5 3 - 3.5 46 YES ASL

Notes

2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: No Toxicity Information (NTX), Essential nutrient (NUT), Below Screening Level (BSL).
J = Estimated Value K = Biased High L = Biased Low
NA = Not Available C = Carcinogenic N = Noncarcinogenic COPC = Chemical of Potential Concern

1 EPA Ecological Soil Screening Levels (SSLs) (EPA, 2007) or Oak Ridge National Laboratory (ORNL) values (Efroymsom, 1997). Except for aluminum, iron, and mercury, which were compared to the ORNL
values, the other metals were compared to the SSLs, unless noted. 

Frequency of 
Detection

Frequency of 
Exceedance

Reporting Limit 
Range

Maximum 
Concentration 

Detected

Minimum 
Concentration 

Detected

Table A-13
Step 1 Ecological Risk Screening for Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Step 2 Ecological Risk Screening

Chemical

Location of 
Maximum 

Concentration

Maximum 
Concentration 

Detected

95% Upper 
Confidence 

Limit1 COPC ? 2
Eastern U.S. 

Soils3
Maryland 

Soils4

95% Upper 
Tolerance 

Limit1
Exceeds 

95% UTL?

Inorganics (mg/kg)
Aluminum 7 / 7 7 / 7 IS27SS11 31,600 9,000 YES 7,000 - > 100,000 NA 19,700 YES
Antimony 6 / 7 6 / 7  IS27SS12 1.5 NA NA NA NA
Arsenic 13 / 13 10 / 13 IS27SS13 129 5.2 YES <0.1 - 73 1.1 - 7.1 14.9 YES
Cadmium 7 / 7 7 / 7 IS27SS06 1.5 2.5 NO NA <0.01 - 5.6 2.5 NO
Chromium 7 / 7 7 / 7  IS27SS09 128 15.9 YES 1 - 1000 15 - 100 33.4 YES
Cobalt 7 / 7 2 / 7  IS27SS09 15.6 7.5 YES <0.3 - 70 ND - 20 22.3 NO
Copper 7 / 7 6 / 7 IS27SS06 48.3 8.0 YES <1 - 700 5 - 70 20.3 YES
Iron 7 / 7 7 / 7 IS27SS06 21,600 16,000 YES 100 - >100,000 NA 38,500 NO
Lead 7 / 7 7 / 7 IS27SS06 498 21.7 YES <10 - 300 10 - 50 62.5 YES
Manganese 7 / 7 3 / 7 IS27SS10 369 388 NO <2 -7000 NA 1,390 NO
Mercury 7 / 7 7 / 7 IS27SS06 2.1 0.06 YES 0.01 - 3.4 0.04 - 0.14 0.16 YES
Nickel 7 / 7 7 / 7  IS27SS09 203 6.6 YES <5 - 700 ND - 30 15 YES
Vanadium 7 / 7 7 / 7 IS27SS10 33.8 26.7 YES <7 - 300 20 - 150 53.3 NO
Zinc 7 / 7 7 / 7 IS27SS06 319 23.6 YES <5 - 2,900 8 - 113 37.5 YES

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). (Surface soil values are presented in this table).
2 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
3 Shacklette, Hansford.T. and Josephine.G. Boerngen, Element Concentrations in Soils and Other Surficial Material of the Conterminous
     United States, U.S. Geological Survey Professional Paper 1270, 1984 (surface soil values are presented in table).
4 Dragun, James, Ph.D., Elements in North American Soils.  HMCRI, Green Belt, MD, 1991 (surface soil values are presented in table).
L, J = Estimated Value NA = Not Available COPC = Chemical of Potential Concern

Frequency
of

Detection

Frequency
of

Exceedance

Table A-14
Step 2 Ecological Risk Screening and Additional Considerations for Surface Soil at Site 27

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Additional Considerations
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Well ID Ground Elevation
(ft AMSL)

Elevation at 
Top of Casing 

(ft AMSL)

Total Well 
Depth
(ft bgs)

Screened 
Interval
(ft bgs)

Depth to Water (ft 
BTOC)

Water Elevation
(ft AMSL) pH

Temperature
 (oC)

Conductivity
(mS/cm)

Oxidation 
Reduction 
Potential 

(mV)

Dissolved 
Oxygen
(mg/L)     

Turbidity
(NTU)

IU14MW01 32.35 34.87 27.00 17 - 27 25.25 9.62 4.52 17.3 0.452 358 -- 0

IU14MW03 32.72 35.90 30.00 20 - 30 27.12 8.78 5.9 17.28 0.555 174 0 0

Notes:
ft AMSL - feet above mean sea level
ft BTOC - feet from below top of inner casing
ft bgs - feet below ground surface 
°C - Degrees Celsius
mS/cm - millisiemens per centimeter
mV - millivolts
mg/L - milligrams per liter
NTU - nephelometric turbidity unit
-- not measured
Water levels were measured on August 28, 2007
Well IU14MW01 - It was constructed on October 11, 2005 and surveyed on October 25, 2005. It was resampled on July 10, 2007 for this investigation. Water level and field parameters were measured prior to sampling. 
Well IU14MW03 - It was constructed on July 17, 2007 and surveyed on August 28, 2007. It was sampled on August 28, 2007. Water level and field parameters were measured prior to sampling. 

Table A-15
Monitoring Well Construction Summary and Physico- chemical Properties

Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Table A-16
Detected Constituents in In Situ  and Monitoring Well Groundwater Samples at SWMU 14

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG_L)
1,1-Dichloroethene NA NA NA NA 10 U 10 U 10 UJ 10 U NA 6.6 J 10 UJ NA NA NA NA NA NA NA NA NA
Toluene NA NA NA NA 10 U 10 U 10 UJ 7.6 J NA 5.7 B 10 UJ NA NA NA NA NA NA NA NA NA

Semi-volatile Organic Compounds (UG_L)
Benzaldehyde NA NA NA NA 12 U 11 U 11 U 6.7 J NA 11 U 11 U NA NA NA NA NA NA NA NA NA

Total Metals (UG_L)
Aluminum 10,600 K 25,100 K 7,340 24,100 810 2,230 7,580 K 1,240 K 50.3 B 40.8 B 38.4 B NA NA NA NA NA NA NA NA NA
Arsenic 3.6 U 26.5 7.6 J 28.8 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U NA NA NA NA NA NA NA NA NA
Barium 191 J 339 183 J 294 123 J 131 J 95.8 J 97.9 J 45.2 J 84 J 82.9 J NA NA NA NA NA NA NA NA NA
Beryllium 1.7 J 6.9 0.9 J 5.6 0.2 U 0.2 U 1.1 J 0.4 J 0.38 J 0.21 J 0.2 U NA NA NA NA NA NA NA NA NA
Calcium 10,800 15,500 19,100 28,000 26,400 30,700 13,900 7,540 9,610 12,500 12,500 NA NA NA NA NA NA NA NA NA
Chromium 139 113 30.4 454 5.5 J 10.7 17.6 8.3 J 1.3 J 0.6 B 0.56 B NA NA NA NA NA NA NA NA NA
Cobalt 85.2 K 267 503 560 325 321 533 266 834 389 386 44.8 112 654 J+ 30 38.1 J+ 48.9 J+ 89.1 88.3 71.4
Copper 30.7 78.3 18.2 J 90.5 30.2 30.1 17.2 J 17.8 J 3.6 B 16.3 J 15.7 J NA NA NA NA NA NA NA NA NA
Iron 18,900 169,000 20,700 184,000 2,620 4,190 17,600 1,920 24.7 B 104 101 NA NA NA NA NA NA NA NA NA
Lead 16.7 B 32.6 J 10.1 B 39.2 1.8 UL 3.1 B 8.1 J 1.8 UJ 1.8 U 1.8 U 1.8 U NA NA NA NA NA NA NA NA NA
Magnesium 4,390 J 7,540 9,580 8,890 7,510 7,690 6,790 3,580 J 4,130 J 5,360 5,300 NA NA NA NA NA NA NA NA NA
Manganese 915 900 1,640 940 496 553 778 762 60.2 175 173 NA NA NA NA NA NA NA NA NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.17 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA NA NA NA NA NA NA
Nickel 45.4 47.9 50.7 88.8 36.5 J 37.8 J 17.9 J 20.7 J 8.7 J 18.4 J 18.4 J NA NA NA NA NA NA NA NA NA
Potassium 9,320 13,200 9,730 L 13,500 15,800 16,500 6,000 11,100 3,780 J 12,200 12,100 NA NA NA NA NA NA NA NA NA
Silver 0.6 U 0.6 U 0.88 J 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA NA NA NA NA NA NA NA
Sodium 12,000 25,800 38,200 37,500 77,500 77,000 37,200 57,000 36,900 58,300 57,300 NA NA NA NA NA NA NA NA NA
Thallium 4.7 U 4.7 U 8.6 J 5 J 4.7 U 4.7 U 4.7 U 4.7 U 4.7 UL 4.7 U 4.7 U NA NA NA NA NA NA NA NA NA
Vanadium 37 J 182 33.2 J 153 3.1 J 6.9 J 22.5 J 2.9 J 0.6 U 0.6 U 0.6 U NA NA NA NA NA NA NA NA NA
Zinc 253 J 219 J 120 183 27.4 B 33.2 B 72.3 B 37.8 B 30.6 B 14.2 B 13.3 B NA NA NA NA NA NA NA NA NA

Dissolved Metals (UG_L)
Barium 67.5 J 84.7 J 113 J 63 J 111 J 115 J 58.6 J 88.1 J 44.2 J 81.9 J 83.2 J NA NA NA NA NA NA NA NA NA
Beryllium 0.66 J 0.32 J 0.2 U 0.2 U 0.2 U 0.2 U 0.38 J 0.38 J 0.36 J 0.2 U 0.2 U NA NA NA NA NA NA NA NA NA
Calcium 6,950 9,320 16,500 12,300 20,000 20,100 13,300 6,980 9,680 12,300 12,500 NA NA NA NA NA NA NA NA NA
Chromium 2.2 B 0.63 B 1.1 B 1.5 B 0.84 B 1 B 1.2 B 0.54 B 1.3 J 0.65 B 0.78 B NA NA NA NA NA NA NA NA NA
Cobalt 23.5 K 233 469 510 322 330 530 254 830 389 393 27.3 86.1 26.8 3.7 B 6.1 46.4 89.5 89.7 23.1
Copper 3.6 B 5 B 5.8 B 6.5 B 29.6 29.8 5.8 B 15.7 J 3.3 B 16.5 J 16 J NA NA NA NA NA NA NA NA NA
Iron 476 871 835 948 786 809 188 196 K 14.4 U 93.9 J 102 NA NA NA NA NA NA NA NA NA
Magnesium 2,830 J 4,360 J 8,210 4,630 J 7,160 7,260 6,120 3,370 J 4,170 J 5,240 5,320 NA NA NA NA NA NA NA NA NA
Manganese 225 282 1,300 313 444 436 555 778 61.3 174 175 NA NA NA NA NA NA NA NA NA
Mercury 0.2 U 0.1 U 0.1 U 0.1 J 0.12 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA NA NA NA NA NA NA
Nickel 11.8 J 14.9 J 40.7 14.5 J 33.9 J 34.3 J 9.9 J 18.4 J 8.2 J 18.3 J 18.9 J NA NA NA NA NA NA NA NA NA
Potassium 5,790 7,870 8,190 L 6,730 L 15,100 15,300 5,210 10,900 3,790 J 12,500 12,500 NA NA NA NA NA NA NA NA NA
Sodium 11,800 25,300 38,000 37,100 75,800 77,200 38,100 56,800 37,300 58,300 58,500 NA NA NA NA NA NA NA NA NA
Thallium 4.8 B 4.7 U 6.2 J 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 UL 4.7 U 4.7 U NA NA NA NA NA NA NA NA NA
Zinc 93.8 J 61 B 86.2 31.6 B 30.3 B 23.9 B 30.2 B 27.7 B 30.1 B 12.4 B 16.2 B NA NA NA NA NA NA NA NA NA

Gamma Spectrometry (pCi/L)
Cobalt 60 NA NA NA NA NA NA NA NA 0.0 U 0.6 U NA NA NA NA NA NA NA NA NA NA

Wet Chemistry (MG_L)
Total organic carbon (TOC) NA NA NA NA NA NA NA NA NA 1.6 1.7 NA NA NA NA NA NA NA NA NA
pH NA NA NA NA NA NA NA NA NA 5.4 5.4 NA NA NA NA NA NA NA NA NA

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates the constituent is detected.

IU14DP12 IU14DP13 IU14DP15IU14DP14IU14DP08 IU14DP09 IU14DP10 IU14DP11

9/18/08 9/18/08 8/5/08 9/18/08 8/5/08 8/5/08 9/17/08 9/17/08 9/16/08
IU14GP150012IU14GP122630 IU14GP132428 IU14GP140023 IU14GP14P0023IU14GP080408 IU14GP092428 IU14GP102428 IU14GP112832

IU14DP01
IU14GP012832

07/12/07

IU14DP02
IU14GP022428

07/12/07

IU14DP03
IU14GP030919

07/11/07

IU14DP04
IU14GP042832

07/11/07
IU14GP052630

07/11/07
IU14GP05P2630

07/11/07
IU14GP062428

07/18/07

IU14DP07
IU14GP072528

07/18/07
IU14GW03P0807

08/28/07

IU14DP05 IU14MW03IU14MW01
IU14GW010707

07/10/07
IU14GW030807

08/28/07

IU14DP06
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Table A-16
Detected Constituents in In Situ  and Monitoring Well Groundwater Samples at SWMU 14

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG_L)
1,1-Dichloroethene
Toluene

Semi-volatile Organic Compounds (UG_L)
Benzaldehyde

Total Metals (UG_L)
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG_L)
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Thallium
Zinc

Gamma Spectrometry (pCi/L)
Cobalt 60

Wet Chemistry (MG_L)
Total organic carbon (TOC)
pH

Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
UJ - Analyte not detected, result may be estimated
UL - Analyte not detected, quantitation limit is probably higher
A shaded cell indicates the constituent is detected.

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
534 J+ 390 J+ 304 73.8 51.7 J+ 233 J+ 442 J+ 172 J+ 71.6 J+ 75.7 J+ 360 J+ 361 J+ 67.9 44.8 J+ 24.8 J+ 35.3 J+
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
575 393 312 53.5 49.3 259 459 147 42.4 43.8 377 370 68.1 21.6 24.1 22.2
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IU14DP29 IU14DP30IU14DP25 IU14DP26 IU14DP27 IU14DP28IU14DP20 IU14DP22 IU14DP23 IU14DP24IU14DP16 IU14DP17 IU14DP18 IU14DP19

9/17/08 8/1/08 8/4/08 8/4/087/31/08 7/31/08 8/4/08 8/4/088/4/08 7/31/08 8/1/08 8/4/088/1/08 8/1/08 9/17/08 9/17/08
IU14GP302428IU14GP26P2428 IU14GP272428 IU14GP282428 IU14GP292428IU14GP242428 IU14GP252428 IU14GP25P2428 IU14GP262428IU14GP190011 IU14GP202428 IU14GP222428 IU14GP232428IU14GP162428 IU14GP172428 IU14GP182428
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Chemical

Location of 
Maximum 

Concentration
Reporting 

Limit Range
Possible 
COPC? Rationale2

Volatile Organic Comounds(ug/L)
1,1-Dichloroethene 1 / 1 0 / 1 IU14MW03 6.6 J 6.6 J  10 - 10 35 N NO BSL
Inorganics (ug/L)
Barium 2 / 2 0 / 2 IU14MW03 84 J 45.2 J  200 - 200 730 N NO BSL
Beryllium 2 / 2 0 / 2 IU14MW01 0.38 J 0.21 J  5 - 5 7.3 N NO BSL
Calcium 2 / 2 -- / 2 IU14MW03 12,500 9,610  5000 - 5000 N/A NO NUT
Chromium 1 / 2 0 / 2 IU14MW01 1 J 1.3 J  10 - 10 11 N NO BSL
Cobalt 2 / 2 2 / 2 IU14MW01 834 389  50 - 50 73 N YES ASL
Copper 1 / 2 0 / 2 IU14MW03 16.3 J 16.3 J  25 - 25 150 N NO BSL
Iron 1 / 2 6 / 2 IU14MW03 104 104  100 - 100 2,600 N NO BSL
Magnesium 2 / 2 -- / 2 IU14MW03 5,360 4,130 J  5000 - 5000 N/A NO NUT
Manganese 2 / 2 1 / 2 IU14MW03 175 60  15 - 15 73 N YES ASL
Nickel 2 / 2 0 / 2 IU14MW03 18.4 J 8.7 J  40 - 40 73 N NO BSL
Potassium 2 / 2 -- / 2 IU14MW03 12,200 3,780 J  5000 - 5000 N/A NO NUT
Sodium 2 / 2 -- / 2 IU14MW03 58,300 36,900  5000 - 5000 N/A NO NUT

Notes
1 Risk-Based Concentration Table, October 16, 2007, U.S. EPA Region III, Jennifer Hubbard.
     RBCs for noncarcinogenic effects are adjusted to a Hazard Index of 0.1 to account for exposure to multiple chemicals.
     RBCs associated with carcinogenic effects are not adjusted from the values in the RBC table.
     RBC value for hexavalent chromium used for total chromium.
     Cobalt was withdrawn from October 2005 RBC Table due to expiration of NCEA provisional toxicity values.  Value is from the April 2005 RBC table.
     The tap water value of 15 ug/L for lead is the action level provided in the Drinking Water Regulations and Health Advisories.
     RBC value for manganese-nonfood used as surrogate for manganese.
     RBC value for mercuric chloride used as surrogate for mercury.
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: Essential Nutrient (NUT), Below Screening Level (BSL). 
J = Estimated Value NA = Not Available
C = Carcinogenic N = NoncarcinoCOPC = Chemical of Potential Concern

Table A-17
Step 1 Human Health Risk Screening for Monitoring Well Groundwater at Site 14

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Minimum 
Concentration 

Detected Screening Value1

Frequency
of

Detection

Frequency
of

Exceedance

Maximum 
Concentration 

Detected
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Chemical

Location of 
Maximum 

Concentration

95% Upper 
Confidence 

Limit1,2 COPC ? 3

95% Upper 
Tolerance 

Limit1,2

Federal 
Maximum 

Contaminant 
Level4

Exceeds 
95% UTL?

Inorganics (ug/L)
Cobalt 2 / 2 2 / 2 IU14MW01 834 15.6 YES 39.6 NA YES
Manganese 2 / 2 1 / 2 IU14MW03 175 824 NO 28,160 50 5 NO

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). 
2 Non-turbid unfiltered groundwater
3 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
4 Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter 2004
5 Secondary Maximum Contaminant Level, Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter, 2004.
NA = Not Available COPC = Chemical of Potential Concern

Additional Considerations

Table A-18
Step 2 Human Health Risk Screening and Additional Considerations for Monitoring Well Groundwater at SWMU 14

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Frequency
of

Detection

Frequency
of

Exceedance

Step 2 Human Health Screening

Maximum 
Concentration 

Detected
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Chemical

Location of 
Maximum 

Concentration
Reporting 

Limit Range
Screening 

Value1
Possible 
COPC? Rationale2

Volatile Organic Comounds(ug/L)
1,1-Dichloroethene 1 / 2 0 / 2 IU14MW03 6.6 J 6.6 J  10 - 10 590 NO BSL
Dissolved Inorganics (ug/L)
Barium 2 / 2 2 / 2 IU14MW03 84 J 45.2 J  200 - 200 4.0 YES ASL
Beryllium 2 / 2 0 / 2 IU14MW01 0.38 J 0.21 J  5 - 5 0.66 NO BSL
Chromium 1 / 2 0 / 0 IU14MW01 1.3 0.5 J  10 - 10 45.0 NO BSL
Cobalt 2 / 2 2 / 2 IU14MW01 830 23.5 K  50 - 50 23.0 YES ASL
Copper 1 / 2 2 / 2 IU14MW03 16.3 J 16.3 J  25 - 25 5.3 NO BSL

Iron 1 / 2 0 / 2 IU14MW03 104 104  100 - 100 300 NO BSL
Manganese 2 / 2 1 / 2 IU14MW03 175 60  15 - 15 120 YES ASL
Nickel 2 / 2 0 / 2 IU14MW03 18.4 J 8.7 J  40 - 40 31.0 NO BSL

Notes
1 EPA Region 3 BTAG, Freshwater Screening Values (2004).
2 Rationale  - Selection Reason; Above Screening Levels (ASL). Deletion Reasons: Essential Nutrient (NUT), Below Screening Level (BSL). 
J = Estimated Value NA = Not Available
COPC = Chemical of Potential Concern NSV = No Screening Value 

Minimum 
Concentration 

Detected

Frequency
of

Detection

Frequency
of

Exceedance

Maximum 
Concentration 

Detected

Table A-19
Step 1 Ecological Risk Screening for Monitoring Well Groundwater at SWMU 14

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Chemical

Location of 
Maximum 

Concentration

95% Upper 
Confidence 

Limit1,2 COPC ? 3

95% Upper 
Tolerance 

Limit1,2

Federal 
Maximum 

Contaminant 
Level4

Exceeds 
95% UTL?

Barium 2 / 2 2 / 2 IU14MW03 84 J 52.1 YES 114 2000 NO

Cobalt 2 / 2 2 / 2 IU14MW01 830 6.47 YES 13 NA YES
Manganese 2 / 2 1 / 2 IU14MW03 175 824 NO 28,160 50 5 NO

Notes
1 NSF-IH Background values presented in Background Soil Investigation Report for Indian Head and Stump Neck Annex (Tetra Tech, 2002a). 
2 Non-turbid unfiltered groundwater
3 Chemicals identified during Step 1 screening were selected as COPC's if Maximum Concentration Detected > 95% Upper Confidence Limit
4 Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter 2004
5 Secondary Maximum Contaminant Level, Drinking Water Standards and Health Advisories, EPA 822-R-04-005, Winter, 2004.
NA = Not Available COPC = Chemical of Potential Concern

Additional Considerations

Table A-20
Step 2 Ecological Risk Screening and Additional Considerations for Monitoring Well Groundwater at SWMU 14

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Frequency
of

Detection

Frequency
of

Exceedance

Step 2 Ecological Risk Screening

Maximum 
Concentration 

Detected
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Figure A-1
Facility Map

Additional Investigation at Sites 19, 27 and SWMU 14
NSF-IH, Indian Head, Maryland
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Figure A-2
Site 19 Sample Locations, Analytical Results, and Proposed Area for Removal

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland
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Notes:
Results shown are for the COPCs identified from the
     human health and ecological risk screenings
Unit is milligram per kilogram (mg/kg)
B - Analyte not detected above the level reported in blanks
bgs - Below Ground Surface
J - Analyte present.  Value may be biased high.  Actual value may be lower.
NA - Not analyzed
U - The material was analyed for, but not detected.
UJ - Analyte not detected, quantitation limit may be inaccurate.

IS19DP01
Surface Nitroglycerine Lead
0-0.5 ft bgs 6.3 U 32.3
Subsurface
2-4 ft bgs 6 U 8.3
5-6 ft bgs NA NA

 IS19DP06
Surface Nitroglycerine Lead
0-0.5 ft bgs 240 NA
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP07
Surface Nitroglycerine Lead
0-0.5 ft bgs 28 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP08
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP05
Surface Nitroglycerine Lead
0-0.5 ft bgs 5.5 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP12
Surface Nitroglycerine Lead
0-0.5 ft bgs 330 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP11
Surface Nitroglycerine Lead
0-0.5 ft bgs 360 NA
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP02
Surface Nitroglycerine Lead
0-0.5 ft bgs 33 119
Subsurface
2-3 ft bgs 6.1 U 32.1
5-6 ft bgs NA NA

 IS19DP10
Surface Nitroglycerine Lead
0-0.5 ft bgs 270 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP09
Surface Nitroglycerine Lead
0-0.5 ft bgs 980 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP16
Surface Nitroglycerine Lead
0-0.5 ft bgs NA NA
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP03
Surface Nitroglycerine Lead
0-0.5 ft bgs 200 275
Subsurface
2-3 ft bgs 6 U 15.5
5-6 ft bgs NA NA

IS19DP15
Surface Nitroglycerine Lead
0-0.5 ft bgs 68 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP14
Surface Nitroglycerine Lead
0-0.5 ft bgs 23 NA
Subsurface
2-3 ft bgs 23 NA
5-6 ft bgs NA NA

 IS19DP13
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP21
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP20
Surface Nitroglycerine Lead
0-0.5 ft bgs 9.5 31.8 J
Subsurface
2-3 ft bgs 4 U 28.2
5-6 ft bgs 4 U 11

IS19DP19
Surface Nitroglycerine Lead
0-0.5 ft bgs 24 1660 J
Subsurface
2-3 ft bgs 4 U 16.4 J
5-6 ft bgs 4 U 14.1 J

IS19DP18
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U 15.8 J
Subsurface
2-3 ft bgs 4 U 13.9
5-6 ft bgs 4 U 12.9

 IS19DP17
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 UJ NA
Subsurface
2-3 ft bgs  4 UJ NA
5-6 ft bgs 4 UJ NA

IS19DP25
Surface Nitroglycerine Lead
0-0.5 ft bgs 11 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP24
Surface Nitroglycerine Lead
0-0.5 ft bgs 4.8 154 J
Subsurface
2-3 ft bgs 4 U 42.2 J
5-6 ft bgs 4 U 20.6 J

 IS19DP23
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U 619 J
Subsurface
2-3 ft bgs 4 U 10.3 J
5-6 ft bgs 4 U 12.1 J

 IS19DP22
Surface Nitroglycerine Lead
0-0.5 ft bgs 2.4 J NA
Subsurface
2-3 ft bgs 4 UJ NA
5-6 ft bgs 4 UJ NA

IS19DP04
Surface Nitroglycerine Lead
0-0.5 ft bgs 130 J 579
Subsurface
2-3 ft bgs 130 J 573
5-6 ft bgs NA NA

IS19DP30
Surface Nitroglycerine Lead
0-0.5 ft bgs 6.5 NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19DP29
Surface Nitroglycerine Lead
0-0.5 ft bgs 5.3 64
Subsurface
2-3 ft bgs 4 U 10.8
5-6 ft bgs 4 U 9.1

 IS19DP28
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U 46.6
Subsurface
2-3 ft bgs 4 U 11.4
5-6 ft bgs 4 U 7.5

IS19DP27
Surface Nitroglycerine Lead
0-0.5 ft bgs 23 250
Subsurface
2-3 ft bgs 4 U 19.9
5-6 ft bgs 4 U 8.5

 IS19DP26
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP35
Surface Nitroglycerine Lead
0-0.5 ft bgs 3.8 J NA
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19DP34
Surface Nitroglycerine Lead
0-0.5 ft bgs 16 383
Subsurface
2-3 ft bgs 4 U 20.4
5-6 ft bgs 4 U 10.7

IS19DP33
Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U 16.4
Subsurface
2-3 ft bgs 4 U 17
5-6 ft bgs NA 7.8

IS19DP32
Surface Nitroglycerine Lead
0-0.5 ft bgs 3.2 J 102
Subsurface
2-3 ft bgs 4 U 24.3
5-6 ft bgs 4 U 6.6 B

IS19DP31
Surface Nitroglycerine Lead
0-0.5 ft bgs 7 NA
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

 IS19SS01
Surface Nitroglycerine Lead
0-0.5 ft bgs 2,000 869
Subsurface
2-4 ft bgs NA NA
5-6 ft bgs NA NA

IS19SS02
Surface Nitroglycerine Lead
0-0.5 ft bgs 3,200 2090
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19SS05
Surface Nitroglycerine Lead
0-0.5 ft bgs 5.2 J 74.8
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

 IS19SS04
Surface Nitroglycerine Lead
0-0.5 ft bgs 14 32.9
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

IS19SS03
Surface Nitroglycerine Lead
0-0.5 ft bgs 49 230
Subsurface
2-3 ft bgs NA NA
5-6 ft bgs NA NA

Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA

IS19SO36

Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA

IS19SO37

Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA

IS19SO38

Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA

IS19SO39

Surface Nitroglycerine Lead
0-0.5 ft bgs 10 NA

IS19SO40

Surface Nitroglycerine Lead
0-0.5 ft bgs 12 NA

IS19SO41

Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA

IS19SO42

Surface Nitroglycerine Lead
0-0.5 ft bgs 4 U NA

IS19SO43

Transect 1

Transect 2

Transect 3

Transect 4

Transect 5

Transect 6

Transect 7

Legend
!( Sample Location

Approximate Site Boundary
Streams
Elevation Contour (5 foot interval)

Buildings
Water Bodies

") Sample Location (Collected in 2005;
   results reported in 2006 SSP Report)

Proposed Area for Subsurface
   Excavation to 2ft bgs
Proposed Area for Subsurface
   Excavation to 4 ft bgs

Proposed Area for Surface Excavation

Roads and Paved Areas
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Figure A-3
Site 27 Sample Locations, Analytical Results and proposed Areas for Soil Removal

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14
NSF-IH, Indian Head, Maryland
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Legend
!( Tier 1
!( Tier 2
!( Tier 3
!( Tier 4
!( Tier 5

Approximate Site Boundary

Streams
Recommended Excavation Area
Buildings
Elevation Contour (5 foot interval)
Water Bodies
Roads and Paved Areas

Notes:
J - Result may be estimated
K - Reported value may be biased high
NA - Not analyzed
Units in milligrams per kilograms (mg/kg)
Red - Arsenic concentration (mg/kg) 
Blue - Chromium concentration (mg/kg) 
Tier 5 Samples were not analyzed because IHIRT agreed
     that further delineation was not needed beyond Tier 4.
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Figure A-4
SWMU 14 Sample Locations and Analytical Results for Cobalt

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland´
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Legend
!< Monitoring Well Location
!( DPT Groundwater Sample Locations

Approximate Site Boundary
Streams
Older 4-inch Sewer Line
Newer 4-inch Sewer Line
Elevation Contour (5 foot interval)

Roads and Paved Areas
Buildings
Water Bodies

Older 
Septic Tank

Newer
1500 Gallon
Septic Tank

Notes:
B - Analyte not detected above the level reported in blanks
N - Spiked sample recovery was not within control limits
NA - Not analyzed
Units in micrograms per liter (µg/L)
K - Analyte present, value may be biased high, actual value may be lower
In the case of duplicate samples the most conservative value is displayed
Red - Total Cobalt (µg/L) Detected 
Blue - Dissolved Cobalt (µg/L)  Detected 
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1.0 Introduction 
This work plan presents the proposed approach to conducting additional investigations at 
Site 19 (Catch Basins at Chip Collection Houses), Site 27 (Thermal Destructor 1), and Stump 
Neck Solid Waste Management Unit (SWMU) 14 (Photographic Lab Septic Tank System) at 
the Naval Support Facility, Indian Head (NSF-IH), Indian Head, Maryland.  

This memorandum supplements and references the following documents:  

• CH2M HILL, 2005. Final Site Screening Process Investigation Work Plan for Sites 19, 26, and 
27, Wetland Area Adjacent to Site 45, and Stump Neck SWMUs 14 and 30, Naval District 
Washington, Indian Head, Indian Head, Maryland (herein referred to as SSP Work Plan).  

• CH2M HILL, 2006. Draft Site Screening Process Investigation Report for Sites 19, 26, and 27, 
Wetland Area Adjacent to Site 45, and Stump Neck SWMUs 14 and 30, Naval District 
Washington, Indian Head, Indian Head, Maryland (herein referred to as SSP Report).  

• Tetra Tech NUS Inc., 2004. Master Plans for Installation Restoration Program Environmental 
Investigations, Naval District Washington, Indian Head, Indian Head, Maryland (herein 
referred to as Master Plans). 

2.0 Rationale for Field Investigation 
As part of a site screening process (SSP) investigation conducted for six sites in 2005 and for 
two sites in June 2006, various environmental samples were collected from Sites 19 and 27, 
and SWMU 14. The results are presented in the SSP Report. The results and rationale for the 
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WORK PLAN FOR ADDITIONAL INVESTIGATION AT SITE 19, SITE 27,  
AND STUMP NECK SWMU 14 AT NAVAL SUPPORT FACILITY, INDIAN HEAD, INDIAN HEAD, MARYLAND 

additional investigation at each site are summarized below. The SSP Report provides more 
details for each site. 

Site 19: Surface soil samples were collected from 0 to 6 inches below ground surface (bgs) 
around and downgradient of the two chip collection basins at Building 785 and Building 
1051. Based on the results, no further action for the Building 1051 catch basin was 
recommended in the SSP Report. Because of potential human health and ecological risks 
associated with nitroglycerin and lead, Building 785 was recommended for an additional 
investigation.  

Site 27: In 2005, four soil borings were advanced to depths ranging from 10 to 14 feet bgs. 
One soil sample was collected from each boring and analyzed for unsymmetrical 
dimethylhydrazine (UDMH), hydrazine, target analyte list (TAL) metals, target compound 
list (TCL) semivolatile organic compounds (SVOCs), TCL volatile organic compounds 
(VOCs), explosives (including nitroglycerin and nitroguanidine), total organic carbon 
(TOC), and pH. 

Neither UDMH nor hydrazine, the anticipated chemicals of potential concern, was detected 
in soil at Site 27. However, based on arsenic concentrations observed in the samples, the 
Indian Head Installation Restoration Team (IHIRT) agreed to collect surface soil samples to 
delineate the extent of metals at the site. In June 2006, five surface soil samples were 
collected and analyzed for TAL metals. The results are presented in the SSP Report. The 
report identified potential human health and ecological risks associated with metals in 
surface soil, specifically arsenic, cadmium, chromium, lead, and zinc.  

SWMU 14: In 2005, six soil borings (three in each leach field) were advanced to depths 
ranging from 14 to 24 feet bgs. One subsurface soil sample was collected immediately above 
the water table from each boring. A second soil sample was collected from one of the 
borings, US14SB05, based on field evidence of possible contamination (stained dark sand). 
In addition to soil sampling, two monitoring wells were installed, one in each leach field. A 
groundwater sample was collected from IU14MW01, located in the older leach field. The 
groundwater sample was analyzed for TCL VOCs, TCL SVOCs, TAL metals (filtered and 
unfiltered), TOC, and pH. A groundwater sample could not be collected from IU14MW02, 
located in the newer leach field, because of insufficient well yield at the screened interval. 

The results indicated that there are no human health or ecological risks associated with 
subsurface soil. Cobalt in groundwater was identified as a chemical of potential concern and 
was determined to pose a potential risk to human health and ecological receptors.  

During the IHIRT partnering meeting on December 13, 2006, the IHIRT agreed that 
additional investigations are warranted for these sites. A sampling approach was proposed 
to and accepted by the IHIRT during the April 4, 2007, partnering meeting.  
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WORK PLAN FOR ADDITIONAL INVESTIGATION AT SITE 19, SITE 27,  
AND STUMP NECK SWMU 14 AT NAVAL SUPPORT FACILITY, INDIAN HEAD, INDIAN HEAD, MARYLAND 

3.0 Objectives 
The objectives of the additional investigation for each site are as follows: 

Site 19 

• Characterize the nature and extent of metals and explosives (including nitroglycerin and 
nitroguanidine) in surface and subsurface soil downgradient from the Building 785 catch 
basin. 

• Determine if metals and explosives (including nitroglycerin and nitroguanidine) are 
present in groundwater downgradient from the Building 785 catch basin. 

• Perform human health and ecological risk screenings to assess whether detected 
constituents in site soil pose potential risks to human health and ecological receptors. 

Site 27 

• Characterize the nature and extent of metals in surface soil around the concrete pad. 
• Perform human health and ecological risk screenings to assess whether detected 

constituents in site soils pose potential risks to human health and ecological receptors. 

SWMU 14 

• Determine if metals (total and dissolved) are present in well IU14MW01 (older drain 
field). 

• Determine if VOCs, SVOCs, metals (total and dissolved) are present in well IU14MW02 
(newer drain field). 

• Determine if metals (total and dissolved) are present in groundwater beneath the former 
septic tank and in both drain fields. 

• Perform human health and ecological risk screenings to assess whether detected 
constituents in groundwater pose potential risks to human health and ecological 
receptors. 

4.0 Scope of Work 
4.1 Field Activities and Procedures 
Field activities to be conducted include the following: 

• Mobilization/demobilization  
• Field activities  
• Sample collection 
• Sampling frequency, QA/QC samples, and sample handling 
• Survey sample locations 
• Decontamination of sampling equipment 
• Investigation-derived waste (IDW) handling  
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WORK PLAN FOR ADDITIONAL INVESTIGATION AT SITE 19, SITE 27,  
AND STUMP NECK SWMU 14 AT NAVAL SUPPORT FACILITY, INDIAN HEAD, INDIAN HEAD, MARYLAND 

4.1.1 Mobilization/Demobilization 
The Navy will verify accessibility of the sites (because of nearby site operations). Utility 
clearance will be performed by a subcontractor; in addition, Miss Utility will be contacted 
before any intrusive work is conducted. Mobilization includes those activities required for 
general site conditions, including coordination with the Navy, stakeout of sample locations, 
and site orientation for field staff. Prior to mobilization, CH2M HILL field personnel will 
review this Work Plan.  Demobilization will consist of following proper decontamination 
procedures for all personnel and equipment and making sure that the site is left in the 
condition it was prior to mobilization. 

4.1.2 Field Activities 

Site 19 
Soil Sampling. Four direct-push technology (DPT) borings (IS19DP01 through IS19DP04) 
will be advanced along the drainageway at distances of 25, 100, 200, and 300 feet from the 
former chip collection box (Figure 1). Soil samples will be collected from three depth 
intervals (0 to 0.5 foot, 2 to 3 feet, and 5 to 6 feet bgs) at each location, for a total of 12 soil 
samples.  

The samples collected from the upper two depth intervals will be analyzed for TAL metals 
and explosives (including nitroglycerin and nitroguanidine). The samples will be analyzed 
on a 7-day turnaround time (TAT). The results of the 2- to 3-foot depth interval will be 
compared to EPA Region III Risk-based Concentrations (RBCs). The 5- to 6-foot depth 
interval samples will be analyzed if the concentrations of the 2- to 3-foot depth interval 
samples are higher than the RBCs.  

Groundwater Sampling. One grab groundwater sample from one DPT location (IS19DP01) 
will be collected and analyzed for TAL metals (total and dissolved) and explosives 
(including nitroglycerin and nitroguanidine) on a standard TAT. The sample will be taken 
25 feet from the former chip collection box (Figure 1).   

Site 27 
Surface Soil Sampling. Surface soil (0 to 0.5 foot bgs) samples will be collected and analyzed 
using a tiered approach. A total of seven Tier 1 samples will be collected from locations 
IS27SS06 through IS27SS12 at distances of approximately 20 feet from the concrete pad, and 
six Tier 2 samples will be collected from locations IS27SS13 through IS27SS18 at distances of 
40 feet from the pad (Figure 2). 

The Tier 1 samples will be analyzed for TAL metals on a 14-day TAT. The results will be 
compared to RBCs. If the concentrations are higher than the RBCs, then the Tier 2 samples 
nearest to the impacted Tier 1 location(s) will be analyzed for TAL metals. 

SWMU 14 
Groundwater Sampling. Groundwater samples will be collected from the existing monitoring 
wells, IU14MW01 (older drain field) and IU14MW02 (newer drain field) (Figure 3). The well 
IU14MW01 groundwater sample will be analyzed for TAL metals (total and dissolved) 
because VOCs and SVOCs were not found at concentrations posing risk concerns during the 
SSP investigation. The well IU14MW02 groundwater sample will be analyzed for TCL 
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VOCs, TCL SVOCs, TAL metals (total and dissolved), TOC, and pH because it was not 
sampled during the SSP investigation.  

In addition, grab groundwater samples will be collected from seven DPT points (IU14 DP01 
through IU14DP07), one near the former septic tank, and three associated with each drain 
field (Figure 3). Depths to the drain lines and septic tank are unknown, but they are 
expected to be within 4 feet bgs. The samples will be analyzed for TAL metals (total and 
dissolved). If groundwater cannot be sampled from IU14MW02, then the three DPT 
groundwater samples in the newer drain field will also be analyzed for TCL VOCs and TCL 
SVOCs because these parameters have not yet been investigated in groundwater in this 
area.  

4.1.3 Sample Collection  
All surface soil samples will be collected with a disposable plastic trowel. Samples will be 
placed in a stainless steel mixing bowl and homogenized. The samples will then be 
transferred to the sampling container. The DPT subsurface soil and groundwater samples 
will be collected in accordance with SOP SA-2.5 in the Master Plans. After collection, each 
sample will be placed in a cooler with ice and stored at 4°C for shipment to an offsite 
laboratory. 

For all sampling performed at each site, the appropriate number of field quality 
assurance/quality control (QA/QC) samples, including field blanks, equipment blanks, and 
duplicates, will be analyzed in addition to laboratory QA/QC samples, including matrix 
spike/matrix spike duplicate samples. 

4.1.4 Sampling Frequency, QA/QC Samples, and Sample Handling 
Table 1 presents the sample media, number of samples, analyses, and collection procedures 
for this investigation. Table 2 presents the analytical procedures and the frequency at which 
field QA/QC samples will be collected. Tables 3 and 4 list the sample containers, 
preservatives, and holding times required for the intended analyses for solid and aqueous 
samples, respectively. Samples will be labeled, handled, documented, packaged, and 
shipped as detailed in the Master Plans and using the protocol from the SSP investigation. 

4.1.5 Survey of Sample Locations 
The horizontal locations (northing and easting coordinates) of the soil and groundwater 
locations will be surveyed with a portable global positioning system unit. The horizontal 
locations will be referenced to the 1983 North American datum. 

4.1.6 Decontamination of Sampling Equipment 
All non-dedicated sampling equipment will be decontaminated before beginning sampling 
activities and after each use. To minimize the amount of liquid IDW, disposable hand 
trowels will be used for sampling activities. Decontamination procedures are presented as 
part of the standard operating procedures provided in the Master Plans.  

4.1.7 IDW Handling 
All handling and disposal of IDW will be performed in accordance with the Master Plans 
(SOP SA-7.1). IDW generated during field investigation activities will consist of soil cuttings 
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from DPT activities, purge water, and decontamination water. Paper towels used to wipe 
down equipment, personal protective equipment, and disposable trowels used during 
sampling will be disposed in the facility dumpsters.   

5.0 Documentation 
All sampling and field information will be documented in a field log book. 

6.0 Data Evaluation and Reporting 
Following laboratory analyses of the samples, a third-party data validator will validate the 
soil data and monitoring well groundwater data. Field and laboratory data will be used to 
perform human health and ecological risk screenings in accordance with Section 2.5, Data 
Evaluation, of the SSP Work Plan. Field activities conducted, analytical results, 
interpretation, and recommendations for management decisions will be presented in a 
technical memorandum and submitted to the IHIRT.  

7.0 Standard Operating Procedures 
Fieldwork will follow the standard operating procedures provided in the Master Plans and 
will be consistent with that performed during the SSP investigation. 

8.0 Health and Safety 
Health and safety procedures will follow those described in the Master Plans, the 
CH2M HILL Master Health and Safety Plan for NSF-IH, and a site-specific health and safety 
plan.  

9.0 Schedule 
Fieldwork is anticipated to commence and end in July 2007. 
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TABLE 1 
Sampling and Analysis Summary 
Work Plan for Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 
Naval Support Facility, Indian Head, Indian Head, Maryland 

Media Number of 
Samples Analysis Procedures 

Surface Soil  
(Site 19) 4 

TAL Metals/Cyanide, 
Explosives, Nitroglycerin, 
Nitroguanidine 

Obtain surface soil 
samples with a disposable 
hand trowel 

Subsurface Soil  
(Site 19) 8 

TAL Metals/Cyanide, 
Explosives, Nitroglycerin, 
Nitroguanidine 

Obtain subsurface soil 
samples from direct push 
borings from depths of 2 
to 3 feet and 5 to 6 feet 
below ground surface 

Groundwater from 
Direct Push Boring 
(Site 19) 

1 

TAL Metals/Cyanide, 
Filtered Metals, 
Explosives, Nitroglycerin, 
Nitroguanidine 

Purge and sample 
temporary well using a 
peristaltic pump 

Surface Soil  
(Site 27) 13 TAL Metals/Cyanide 

Obtain surface soil 
samples with a disposable 
hand trowel 

Groundwater from 
Monitoring Wells  
(Stump Neck SWMU 
14) 

2 

IU14MW01:  TAL 
Metals/Cyanide, Filtered 
Metals 

IU14MW02:  TAL 
Metals/Cyanide, Filtered 
Metals, TCL VOCs, TCL 
SVOCs, TOC, pH 

Purge and sample 
monitoring wells using a 
peristaltic pump 

Groundwater from 
Direct Push Borings 
IU14DP01 through 
IU14DP04 
(Stump Neck SWMU 
14) 

7 

IU14DP01 through 
IU14DP04:  TAL 
Metals/Cyanide, Filtered 
Metals 

IU14DP05 through 
IU14DP07: TAL 
Metals/Cyanide, Filtered 
Metals; TCL VOCs and 
TCL SVOCs if sample 
cannot be collected from 
IU14MW02 

Purge and sample 
temporary well using a 
peristaltic pump 

 

   



 

TABLE 2 
Summary of Samples to be Submitted for Analysis 
Work Plan for Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 
Naval Support Facility, Indian Head, Indian Head, Maryland  

Matrix 
Laboratory Parameter 

(Method) Samples 
Field 

Duplicates1 
Field 

Blanks2 
Equipment 

Blanks3 
Trip 

Blanks 
Solids 
Total5 

Aqueous 
Total 

MS/ 
MSDs4 

TAL Metals/Cyanide by 
ILM04 

4 1    5 0  

Nitroglycerin by SW846-
8332 

4 1    5 0  

Nitroguanidine by SW846-
8330 (Modified) 

4 1    5 0  
Surface Soil  
(Site 19) 

Nitroaromatics / 
Nitramines by SW846-
8330 

4 1    5 0  

TAL metals/Cyanide by 
ILM04 

8 1  1  9 1 1/1 

Nitroglycerin by SW846-
8332 

8 1  1  9 1 1/1 

Nitroguanidine by SW846-
8330 (Modified) 

8 1  1  9 1 1/1 

Subsurface 
Soil  
(Site 19) 

Nitroaromatics / 
Nitramines by SW846-
8330 

8 1  1  9 1 1/1 

TAL Metals/Cyanide by 
ILM04 

1 1 1   0 3 1/1 

Filtered Metals by ILM04 1 1    0 2 1/1 

Nitroglycerin by SW846-
8332 

1 1 1   0 3 1/1 

Nitroguanidine by SW846-
8330 (Modified) 

1 1 1   0 3 1/1 

Groundwater 
from Direct 
Push Boring 
(Site 19) 

Nitroaromatics / 
Nitramines by SW846-
8330 

1 1 1   0 3 1/1 

Surface Soil  
(Site 27) 

TAL metals by ILM04.1 13 2  1  15 1 1/1 

TAL Metals/Cyanide by 
ILM04 

2 1 1 1  0 5 1/1 

Filtered Metals by ILM04 2 1  1  0 4 1/1 

TCL VOCs by OLM04.2 1 1 1 1 1 0 5 1/1 

TCL SVOCs by OLM04.2 1 1 1 1  0 4 1/1 

TOC by Lloyd Kahn 1 1    0 2 1/1 

Groundwater 
from 
Monitoring 
Wells  
(Stump Neck 
SWMU 14) 

pH by SW845-9045C 1 1    0 2 1/1 

TAL Metals/Cyanide by 
ILM04 

7 1    0 8 1/1 Groundwater 
from Direct 
Push Borings  Filtered Metals by ILM04 7 1    0 8 1/1 

   



 

TABLE 2 
Summary of Samples to be Submitted for Analysis 
Work Plan for Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 
Naval Support Facility, Indian Head, Indian Head, Maryland  

Matrix 
Laboratory Parameter 

(Method) Samples 
Field 

Duplicates1 
Field 

Blanks2 
Equipment 

Blanks3 
Trip 

Blanks 
Solids 
Total5 

Aqueous 
Total 

MS/ 
MSDs4 

TCL VOCs by OLM046 3 1    0 4 1/1 (Stump Neck 
SWMU 14) 

TCL SVOCs by OLM046 3 1    0 4 1/1 
Notes: 

1 Field duplicates are collected at a rate of 1 per 10 samples per matrix. 
2 Field Blanks are collected at a rate of 1 per sampling event per week. 
3 Equipment Blanks are collected at a rate of 1 per day per matrix where equipment is decontaminated (i.e., if 

dedicated disposable equipment is not used).  One per event if disposable equipment is used. 
4 Matrix Spikes/Matrix Spike Duplicates (MS/MSDs) are collected at a frequency of 1 per 20 per matrix. MS/MSDs 

represent samples for which extra volume must be collected for the laboratory to perform required QC 
analyses. Triple the normal volumes will be collected for all analyses. 

5 Solids total consists of the samples and their field duplicates. 
6 Samples for these analyses will only be collected if samples cannot be collected from IU14MW02. 
 
 TAL = Target Analyte List;            NA = Not appropriate given analyte list  
 TCL = Target Compound List       TOC = Total Organic Carbon 
 SW846 = Test Methods for Evaluating Solid Waste  
 

   



 

TABLE 3 
Summary of Required Containers, Preservatives, and Holding Times for Solid Samples 
Work Plan for Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 
Naval Support Facility, Indian Head, Indian Head, Maryland 

Parameter Container Type Preservation Holding Time Notes 

TAL Metals/Cyanide  One 8-oz jar Cool to 4oC 6 months (28 days for 
mercury, 14 days for 
cyanide) 

Share 8-oz jar 

Nitroglycerin One 4-oz jar Cool to 4oC 14 days to extract; 40 
days to analysis 

Share 8-oz jar 

Nitroguanidine One 4-oz jar Cool to 4oC 14 days to extract; 40 
days to analysis 

Share 8-oz jar 

Nitroaromatics / 
Nitramines 

One 4-oz jar Cool to 4oC 14 days to extract; 40 
days to analysis 

Share 8-oz jar 

 

   



 

TABLE 4 
Summary of Required Containers, Preservatives, and Holding Times for Liquid Samples 
Work Plan for Additional Investigation at Site 19, Site 27, and Stump Neck SWMU 14 
Naval Support Facility, Indian Head, Indian Head, Maryland 

Parameter Container Type Preservation Holding Time Notes 

TAL Metals/Cyanide One 500-mL HDPE
One 250-mL HDPE 

HNO3 to pH<2 
NaOH to pH>12; 
cool to <4°C 

6 months (28 days for 
Mercury, 14 days for 
Cyanide) 

 

Filtered TAL Metals One 500-mL HDPE HNO3 to pH<2; 
cool to <4°C 

6 months (28 days for 
Mercury) 

 

Nitroglycerin Two 1L amber 
glass 

cool to <4°C 14 days to extract, 40 
days to analysis 

Share two 1L 
amber glasses 

Nitroguanidine Two 1L amber 
glasses 

cool to <4°C 14 days to extract, 40 
days to analysis 

Share two 1L 
amber glasses 

Nitroaromatics / 
Nitramines 

Two 1L amber 
glasses 

cool to <4°C 14 days to extract, 40 
days to analysis 

Share two 1L 
amber glasses 

TCL VOCs Three 40 mL glass 
vials 

HCl to pH<2 and 
cool to 4°C 

14 days to analysis  

TCL SVOCs Two 1L amber 
glass 

Cool to 4°C 7 days to extract; 40 
days to analysis 

 

TOC One 500-mL HDPE 
container 

HCl or H2SO4 to 
pH<2 and cool to 
<4°C 

28 days to analysis  

pH One 250-mL HDPE 
container 

Cool to 4°C   

HDPE= high-density polyethylene 

 

   



NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 
UL - Analyte not detected but reported value may be biased low

Chemical
Nitroglycerin 2,000
Nitroguanidine 0.25 U
Aluminum 8,800
Arsenic 31.8
Chromium 20.4
Cobalt 46.1
Copper 232
Iron 20,500
Lead 869
Manganese 1,620
Mercury 0.06 L
Nickel 31.4
Silver 0.67 U
Vanadium 32.3
Zinc 322 K

Result

IS19SS01
0 - 0.5 ft bgs

Chemical
Nitroglycerin 3,200
Nitroguanidine 0.25 U
Aluminum 14,100
Arsenic 20.6
Chromium 31.7
Cobalt 25.6
Copper 605
Iron 26,800
Lead 2,090
Manganese 133
Mercury 0.03 L
Nickel 44.9
Silver 1.2 J
Vanadium 40.7
Zinc 461 K

IS19SS02

Result
0 - 0.5 ft bgs

Chemical
Nitroglycerin 5.2 J
Nitroguanidine 0.25 U
Aluminum 10,500
Arsenic 7.6
Chromium 16.3
Cobalt 5 J
Copper 9.9
Iron 18,700
Lead 74.8
Manganese 112
Mercury 0.01 UL
Nickel 9.6
Silver 1.6 J
Vanadium 28.4
Zinc 32.7 K

Result

IS19SS05
0 - 0.5 ft bgs

Chemical
Nitroglycerin 49
Nitroguanidine 0.25 U
Aluminum 10,200
Arsenic 62
Chromium 31.8
Cobalt 70.3
Copper 157
Iron 25,600
Lead 230
Manganese 2,370
Mercury 0.1 L
Nickel 49.8
Silver 0.92 J
Vanadium 41.5
Zinc 621 K

IS19SS03

Result
0 - 0.5 ft bgs

Chemical
Nitroglycerin 14
Nitroguanidine 0 J
Aluminum 10,400
Arsenic 7.2
Chromium 18.5
Cobalt 7.1 J
Copper 7.2
Iron 18,300
Lead 32.9
Manganese 180
Mercury 0.01 UL
Nickel 7.5
Silver 1 J
Vanadium 30.7
Zinc 22.4 K

Result

IS19SS04
0 - 0.5 ft bgs
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") Surface Soil Sample Locations
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Concrete Pad (Former Structure)
Roads and Paved Areas
Buildings
Elevation Contour (5 foot interval)
Approximate Site Boundary
Water Bodies
Railroad

IS27SS12

Chemical
Total Metals
Aluminum 40,700
Arsenic 18.3 L
Cadmium 47.1
Chromium 344 L
Cobalt 15
Copper 452
Iron 63,900
Lead 944
Manganese 473 L
Mercury 0.73 K
Nickel 183
Selenium 2 J
Silver 1.6 J
Vanadium 26.8
Zinc 3,380 L

0 - 0.5 ft bgs
IS27SS01

Result

Chemical
Total Metals
Aluminum 11,700
Arsenic 42.5 L
Cadmium 2.8
Chromium 267 L
Cobalt 13.7
Copper 83
Iron 31,400
Lead 685
Manganese 283 L
Mercury 0.77 K
Nickel 147
Selenium 0.9 U
Silver 1.6 J
Vanadium 20.6
Zinc 759 L

IS27SS02

Result
0 - 0.5 ft bgs

Chemical
Total Metals
Aluminum 11,200
Arsenic 168 L
Cadmium 1.2
Chromium 34.6 L
Cobalt 8.1 J
Copper 46.4
Iron 15,100
Lead 113
Manganese 120 L
Mercury 0.26 K
Nickel 104
Selenium 0.67 U
Silver 0.82 U
Vanadium 14.8
Zinc 144 L

Result
0 - 0.5 ft bgs

IS27SS03

Chemical
Total Metals
Aluminum 9,220
Arsenic 38.4 L
Cadmium 1.6
Chromium 68 L
Cobalt 12.1
Copper 40.3
Iron 15,200
Lead 121
Manganese 173 L
Mercury 0.38 K
Nickel 141
Selenium 0.87 U
Silver 1.07 U
Vanadium 25.4
Zinc 297 L

Result
0 - 0.5 ft bgs

IS27SS04

Chemical
Total Metals
Aluminum 14,600
Arsenic 21.3 L
Cadmium 4.9
Chromium 264 L
Cobalt 23.8
Copper 96.4
Iron 35,600
Lead 524
Manganese 637 L
Mercury 0.3 K
Nickel 240
Selenium 0.98 U
Silver 1.2 U
Vanadium 29.6
Zinc 1,360 L

Result
0 - 0.5 ft bgs

IS27SS05

NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 

0 6030
Feet

´



IS14MW01
Chemical Result
Cobalt 1,110

NOTE: 
Results in ug/L (micrograms per liter)



 

Attachment B 
E-mail Correspondence 

 



From: Kasim, Margaret/WDC

To: "Jorgensen, Shawn A CIV NDW"; English, Chris/STL; 

CC: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/
WDC; Rail, Joseph CIV (NAVFACWASH); cdetore@mde.
state.md.us; orenshaw.dennis@epamail.epa.gov; 

Subject: RE: Recommendations for Site 19 Samples

Date: Wednesday, July 25, 2007 2:19:00 PM

Attachments: IH_CTO170_Site19_Unval_Tables_072007_CEE mk.xls 

 
Shawn - I have added 3 columns to the table after the "Adjusted RBC" column - the 1st 
shows the UTLs for surface soil, the 2nd shows the UTLs for non-clay-like subsurface 
soil, and the 3rd shows the UTLs for clay-like subsurface soil. 
 
The focus should be on the subsurface soil, as the results of the 2 to 3-foot interval would 
determine if the 3rd depth interval samples should be analyzed. Samples 1S19SB010203, 
IS19SB020203, 1S19SB030203, and 1S19SB040203 were collected from locations 
IS19DP01, IS19DP02, IS19DP03, and IS19DP04, respectively. 
 
Based on a review of the field notebook, the soil type at each location is as follows: 
IS19DP01 - silt 
IS19DP02 - clay with high silt 
IS19DP03 - clay with high silt 
IS19DP04 - mostly clay 
 
I would, therefore, say that we can compare the sample metal results to the clay-like 
subsurface soil UTLs. In that case, only sample 1S19SB040203 (location IS19DP04) 
exceeds the clay-like UTL for lead. 
 
Let me know how we should proceed with sample analysis of the 3rd depth interval. 
 
Thanks 
 
Margaret 
 
-----Original Message----- 
From: Jorgensen, Shawn A CIV NDW [mailto:shawn.a.jorgensen@navy.mil] 
Sent: Monday, July 23, 2007 9:24 AM 

mailto:shawn.a.jorgensen@navy.mil
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=cenglis1
mailto:/O=CH2MHILL/OU=NAMERICA/cn=Recipients/cn=jmyers1
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=jburgess
mailto:/O=CH2MHILL/OU=NAMERICA/cn=Recipients/cn=sdavenpo
mailto:/O=CH2MHILL/OU=NAMERICA/cn=Recipients/cn=sdavenpo
mailto:joseph.rail@navy.mil
mailto:cdetore@mde.state.md.us
mailto:cdetore@mde.state.md.us
mailto:orenshaw.dennis@epamail.epa.gov
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RAW

		Sample ID		1S19SS010001				1S19SS020001				1S19SS030001				1S19SS040001				1S19SB010203				1S19SB01P0203				1S19SB020203				1S19SB030203				1S19SB040203						Screening Level Info

		Sample Date		7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07

		Chemical Name

		Explosives (ug/kg)

		1,3,5-Trinitrobenzene		100		U		100		U		100		U		99		U		100		U		100		U		100		U		100		U		100		U				RBC-Soil Residential		1,3,5-Trinitrobenzene		99-35-4		2300		MG_KG		N		03-May-07

		1,3-Dinitrobenzene		100		U		100		U		100		U		99		U		100		U		100		U		100		U		100		U		100		U				RBC-Soil Residential		1,3-Dinitrobenzene		99-65-0		7.8		MG_KG		N		03-May-07

		2,4,6-Trinitrotoluene		100		U		100		U		25		J		99		U		100		U		100		U		100		U		100		U		100		U				RBC-Soil Residential		2,4,6-Trinitrotoluene		118-96-7		21		MG_KG		C!		03-May-07

		2,4-Dinitrotoluene		100		U		100		U		100		U		99		U		100		U		100		U		100		U		100		U		100		U				RBC-Soil Residential		2,4-Dinitrotoluene		121-14-2		160		MG_KG		N		03-May-07

		2,6-Dinitrotoluene		100		U		100		U		100		U		99		U		100		U		100		U		100		U		100		U		100		U				RBC-Soil Residential		2,6-Dinitrotoluene		606-20-2		78		MG_KG		N		03-May-07

		2-Amino-4,6-Dinitrotoluene		100		U		100		U		100		U		99		U		100		U		100		U		100		U		100		U		100		U				NA

		4-Amino-2,6-Dinitrotoluene		100		U		100		U		100		U		99		U		100		U		100		U		100		U		100		U		100		U				NA

		HMX		200		U		200		U		2,300				200		U		200		U		200		U		290				1,000				200		U				RBC-Soil Residential		HMX		2691-41-0		3900		MG_KG		N		03-May-07

		m-Nitrotoluene		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U				NA

		Nitrobenzene		100		U		100		U		1,300				99		U		100		U		100		U		100		U		100		U		100		U				RBC-Soil Residential		Nitrobenzene		98-95-3		39		MG_KG		N		03-May-07

		Nitroglycerine		6.3		U		33				200				180				6		U		5.9		U		6.1		U		6		U		6.3		U				RBC-Soil Residential		Nitroglycerin		55-63-0		7.8		MG_KG		N		03-May-07

		Nitroguanidine		130		U		120		U		130		U		130		U		120		U		62		J		130		U		130		U		120		U				NA

		o-Nitrotoluene		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U				NA

		p-Nitrotoluene		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U				NA

		RDX		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U				RBC-Soil Residential		RDX		121-82-4		5.8		MG_KG		C		03-May-07

		Tetryl		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U		200		U				RBC-Soil Residential		Tetryl		479-45-8		310		MG_KG		N		03-May-07

		Total Metals (mg/kg)

		Aluminum		14,100				16,400				14,800				10,100				10,200				10,000				19,000				15,100				8,550						RBC-Soil Residential		Aluminum		7429-90-5		78000		MG_KG		N		03-May-07

		Antimony		0.67		UN		0.67		UN		0.59		UN		0.67		UN		0.59		UN		0.62		UN		0.62		UN		0.6		UN		0.6		UN				RBC-Soil Residential		Antimony		7440-36-0		31		MG_KG		N		03-May-07

		Arsenic		9.4		N		7.4		N		9.8		N		9.5		N		3.4		N		3.9		N		11.5		N		9.7		N		4.2		N				RBC-Soil Residential		Arsenic		7440-38-2		0.43		MG_KG		C		03-May-07

		Barium		51.9				64.2				79.6				42.7				76.7				71.6				79.8				49.5				49.7						RBC-Soil Residential		Barium		7440-39-3		16000		MG_KG		N		03-May-07

		Beryllium		0.48		J		0.49		J		0.77		J		0.38		J		0.37		J		0.37		J		0.66		J		0.75		J		0.41		J				RBC-Soil Residential		Beryllium		7440-41-7		160		MG_KG		N		03-May-07

		Cadmium		0.057		U		0.057		U		0.15		J		0.26		J		0.054		J		0.053		U		0.053		U		0.052		U		0.1		J				RBC-Soil Residential		Cadmium		7440-43-9		78		MG_KG		N		03-May-07

		Calcium		517		J		765		J		763		J		2,030				404		J		398		J		810		J		86.6		J		296		J				NA

		Chromium		22.3				24				26.5				15.3				17.4				16.8				30				30.1				12.7						RBC-Soil Residential		Chromium		7440-47-3		230		MG_KG		N		03-May-07

		Cobalt		6.9		J		12.1				21.3				13.8				7.3		J		6.8		J		9				3.2		J		5.6		J				RBC-Soil Residential		Cobalt		7440-48-4		1600		MG_KG		N		03-May-07

		Copper		9.7		N		16.5		N		30		N		13.9		N		10		N		9.6		N		13.2		N		21.9		N		8.6		N				RBC-Soil Residential		Copper		7440-50-8		3100		MG_KG		N		03-May-07

		Cyanide, Total		0.19		U		0.2		U		0.16		U		0.19		U		0.16		U		0.17		U		0.17		U		0.16		U		0.19		U				??

		Iron		24,100				24,400				25,300				30,600				20,000				21,300				37,800				41,400				11,500						RBC-Soil Residential		Iron		7439-89-6		55000		MG_KG		N		03-May-07

		Lead		32.3				119				275				579				8.3				9.1				32.1				15.5				573						RBC-Soil Residential		Lead		7439-92-1		400		MG_KG				03-May-07

		Magnesium		1,380		*		1,100		*		1,050		*		816		J*		1,740		*		1,650		*		1,310		*		765		J*		580		J*				NA

		Manganese		68.4				229				546				1,040				135				149				149				62.7				79.2						RBC-Soil Residential		Manganese		7439-96-5		1600		MG_KG		N		03-May-07

		Mercury		NA				0.019		U		0.058				NA				NA				NA				0.07				0.018		U		NA						RBC-Soil Residential		Mercury		7439-97-6		23		MG_KG		N		03-May-07

		Nickel		7.7				8.7				11.1				9				8.3				8.2				8.7				9.7				5		J				RBC-Soil Residential		Nickel		7440-02-0		1600		MG_KG		N		03-May-07

		Potassium		890		JE		889		JE		768		JE		534		JE		641		JE		653		JE		1,070		E		999		E		418		JE				NA

		Selenium		0.67		UN		0.67		UN		0.59		UN		0.67		UN		0.59		UN		0.62		UN		0.62		UN		0.6		UN		0.6		UN				RBC-Soil Residential		Selenium		7782-49-2		390		MG_KG		N		03-May-07

		Silver		0.11		U		0.11		U		0.1		U		0.11		U		0.1		U		0.11		U		0.11		U		0.1		U		0.1		U				RBC-Soil Residential		Silver		7440-22-4		390		MG_KG		N		03-May-07

		Sodium		81.6		J		81.3		J		90.3		J		86.6		J		112		J		95.9		J		74.9		J		105		J		78.3		J				NA

		Thallium		0.9		U		0.9		U		0.79		U		0.89		U		0.79		U		0.84		U		0.84		U		0.81		U		0.81		U				RBC-Soil Residential		Thallium		7440-28-0		5.5		MG_KG		N		03-May-07

		Vanadium		39.1				41.9				41.7				32				29.3				30.5				51.5				41.4				21.7						RBC-Soil Residential		Vanadium		7440-62-2		78		MG_KG		N		03-May-07

		Zinc		34.4				54.2				79.3				63.4				27.9				27.5				44				34.4				30.2						RBC-Soil Residential		Zinc		7440-66-6		23000		MG_KG		N		03-May-07

		Wet Chemistry (%)

		Percent Solids		79				80				84				76				84				84				82				84				79

		Notes:

		U - Analyte not detected

		J - Result may be estimated

		N - Spiked sample recovery was not within control limits

		E - Estimated concentration due to interference

		* - Lap duplicate analysis was not within control limits
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DETECTS

		Sample ID		1S19SS010001				1S19SS020001				1S19SS030001				1S19SS040001				1S19SB010203				1S19SB01P0203				1S19SB020203				1S19SB030203				1S19SB040203

		Sample Date		7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07

		Chemical Name

		Explosives (ug/kg)

		2,4,6-Trinitrotoluene		100		U		100		U		25		J		99		U		100		U		100		U		100		U		100		U		100		U

		HMX		200		U		200		U		2,300				200		U		200		U		200		U		290				1,000				200		U

		Nitrobenzene		100		U		100		U		1,300				99		U		100		U		100		U		100		U		100		U		100		U

		Nitroglycerine		6.3		U		33				200				180				6		U		5.9		U		6.1		U		6		U		6.3		U

		Nitroguanidine		130		U		120		U		130		U		130		U		120		U		62		J		130		U		130		U		120		U

		Total Metals (mg/kg)

		Aluminum		14,100				16,400				14,800				10,100				10,200				10,000				19,000				15,100				8,550

		Arsenic		9.4		N		7.4		N		9.8		N		9.5		N		3.4		N		3.9		N		11.5		N		9.7		N		4.2		N

		Barium		51.9				64.2				79.6				42.7				76.7				71.6				79.8				49.5				49.7

		Beryllium		0.48		J		0.49		J		0.77		J		0.38		J		0.37		J		0.37		J		0.66		J		0.75		J		0.41		J

		Cadmium		0.057		U		0.057		U		0.15		J		0.26		J		0.054		J		0.053		U		0.053		U		0.052		U		0.1		J

		Calcium		517		J		765		J		763		J		2,030				404		J		398		J		810		J		86.6		J		296		J

		Chromium		22.3				24				26.5				15.3				17.4				16.8				30				30.1				12.7

		Cobalt		6.9		J		12.1				21.3				13.8				7.3		J		6.8		J		9				3.2		J		5.6		J

		Copper		9.7		N		16.5		N		30		N		13.9		N		10		N		9.6		N		13.2		N		21.9		N		8.6		N

		Iron		24,100				24,400				25,300				30,600				20,000				21,300				37,800				41,400				11,500

		Lead		32.3				119				275				579				8.3				9.1				32.1				15.5				573

		Magnesium		1,380		*		1,100		*		1,050		*		816		J*		1,740		*		1,650		*		1,310		*		765		J*		580		J*

		Manganese		68.4				229				546				1,040				135				149				149				62.7				79.2

		Mercury		NA				0.019		U		0.058				NA				NA				NA				0.07				0.018		U		NA

		Nickel		7.7				8.7				11.1				9				8.3				8.2				8.7				9.7				5		J

		Potassium		890		JE		889		JE		768		JE		534		JE		641		JE		653		JE		1,070		E		999		E		418		JE

		Sodium		81.6		J		81.3		J		90.3		J		86.6		J		112		J		95.9		J		74.9		J		105		J		78.3		J

		Vanadium		39.1				41.9				41.7				32				29.3				30.5				51.5				41.4				21.7

		Zinc		34.4				54.2				79.3				63.4				27.9				27.5				44				34.4				30.2

		Wet Chemistry (%)

		Percent Solids		79				80				84				76				84				84				82				84				79

		Notes:

		U - Analyte not detected

		J - Result may be estimated

		N - Spiked sample recovery was not within control limits

		E - Estimated concentration due to interference

		* - Lap duplicate analysis was not within control limits

		Shading represents detect
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EXCEED

		Sample ID		RBC-Soil Industrial		RBC-Soil Residential		Cancer / Non-cancer		Adjusted RBC*		95% Upper Tolerance Limit (SS)		95% Upper Tolerance Limit (non clay SB)		95% Upper Tolerance Limit (clay-like SB)		1S19SS010001				1S19SB01P0203				1S19SB010203				1S19SS020001				1S19SB020203				1S19SS030001				1S19SB030203				1S19SS040001				1S19SB040203

		Sample Date																7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07

		Chemical Name

		Explosives (ug/kg)

		2,4,6-Trinitrotoluene		95,000		21,000		c		21,000		NA						100		U		100		U		100		U		100		U		100		U		25		J		100		U		99		U		100		U

		HMX		51,000,000		3,900,000		n		390,000		NA						200		U		200		U		200		U		200		U		290				2,300				1,000				200		U		200		U

		Nitrobenzene		510,000		39,000		n		3,900		NA						100		U		100		U		100		U		100		U		100		U		1,300				100		U		99		U		100		U

		Nitroglycerine		100,000		7,800		n		780		NA						6.3		U		5.9		U		6		U		33				6.1		U		200				6		U		180				6.3		U

		Nitroguanidine		--		--												130		U		62		J		120		U		120		U		130		U		130		U		130		U		130		U		120		U

		Total Metals (mg/kg)

		Aluminum		1,000,000		78,000		n		7,800		19,700		21,400		35,400		14,100				10,000				10,200				16,400				19,000				14,800				15,100				10,100				8,550

		Arsenic		1.9		0.43		c		0.43		14.90		28.70		18.90		9.4		N		3.9		N		3.4		N		7.4		N		11.5		N		9.8		N		9.7		N		9.5		N		4.2		N

		Barium		200,000		16,000		n		1,600		80		67		134		51.9				71.6				76.7				64.2				79.8				79.6				49.5				42.7				49.7

		Beryllium		2,000		160		n		16		1		2		3		0.48		J		0.37		J		0.37		J		0.49		J		0.66		J		0.77		J		0.75		J		0.38		J		0.41		J

		Cadmium		1,000		78		n		7.8		3.0		0.61		0.61		0.057		U		0.053		U		0.054		J		0.057		U		0.053		U		0.15		J		0.052		U		0.26		J		0.1		J

		Calcium		--		--						2,060		1,270		2,590		517		J		398		J		404		J		765		J		810		J		763		J		86.6		J		2,030				296		J

		Chromium		3,100		230		n		23		33.4		59.1		60.1		22.3				16.8				17.4				24				30				26.5				30.1				15.3				12.7

		Cobalt		20,000		1,600		n		160		22.3		14.7		133.0		6.9		J		6.8		J		7.3		J		12.1				9				21.3				3.2		J		13.8				5.6		J

		Copper		41,000		3,100		n		310		20.3		47.6		48.6		9.7		N		9.6		N		10		N		16.5		N		13.2		N		30		N		21.9		N		13.9		N		8.6		N

		Iron		720,000		55,000		n		5,500		38,500		35,200		83,100		24,100				21,300				20,000				24,400				37,800				25,300				41,400				30,600				11,500

		Lead		400		400						62.5		38.6		40.5		32.3				9.1				8.3				119				32.1				275				15.5				579				573

		Magnesium		--		--						1,620		2,940		2,640		1,380		*		1,650		*		1,740		*		1,100		*		1,310		*		1,050		*		765		J*		816		J*		580		J*

		Manganese		20,000		1,600		n		160		1,390		155		4,130		68.4				149				135				229				149				546				62.7				1,040				79.2

		Mercury		310		23		n		2.3		0.16		0.14		0.18		NA				NA				NA				0.019		U		0.07				0.058				0.018		U		NA				NA

		Nickel		20,000		1,600		n		160		15.4		15.9		18.2		7.7				8.2				8.3				8.7				8.7				11.1				9.7				9				5		J

		Potassium		--		--						1,470		3,440		2,610		890		JE		653		JE		641		JE		889		JE		1,070		E		768		JE		999		E		534		JE		418		JE

		Sodium		--		--						120		461		258		81.6		J		95.9		J		112		J		81.3		J		74.9		J		90.3		J		105		J		86.6		J		78.3		J

		Vanadium		1,000		78		n		7.8		53.3		102.0		194.0		39.1				30.5				29.3				41.9				51.5				41.7				41.4				32				21.7

		Zinc		310,000		23,000		n		2,300		37.5		49.7		70.4		34.4				27.5				27.9				54.2				44				79.3				34.4				63.4				30.2

		Wet Chemistry (%)

		Percent Solids		--		--												79				84				84				80				82				84				84				76				79

		Notes:

		*  RBC adjusted downward by a factor of 10 to achieve HI = 0.1 (for synergistic effects for non-cancer)

		U - Analyte not detected																						exceeds non-clay-like UTL

		J - Result may be estimated

		N - Spiked sample recovery was not within control limits																						exceeds both non-clay-like and clay-like UTLs

		E - Estimated concentration due to interference																				95% Upper Tolerance Limit for surface soil is taken from Table 4-2 in the Background Soil Investigation Report (TTNUS)

		* - Lap duplicate analysis was not within control limits																				95% Upper Tolerance Limit for non-clay-like subsurface soil is taken from Table 4-4 in the Background Soil Investigation Report (TTNUS)

		-- No criteria established																				95% Upper Tolerance Limit for clay-like subsurface soil is taken from Table 4-3 in the Background Soil Investigation Report (TTNUS)

		Yellow shading exceeds only Adjusted Residential RBC

		Grey shading exceeds both Residential and Industrial RBCs

		Blue shading represents locations where Phase 2 samples should be analyzed
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To: Kasim, Margaret/WDC; English, Chris/STL 
Cc: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/WDC; Rail, Joseph 
CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.dennis@epamail.epa.gov 
Subject: RE: Recommendations for Site 19 Samples 
 
Margaret and Chris, 
 
Thanks for the information.  Here's what I think. 
1) Since we did not exceed any adjusted RBCs for explosives, we shouldn't sample the 5 
to 6-foot for explosives. 
2) What I would like to see in the table that Chris provided are the background levels for 
metals with results highlighted that exceed the 95% UTL NSF-IH background levels.  
Even though our work plan states that we will compare samples results to RBCs, if the 
background levels are higher than RBCs,  it doesn't make sense to expend the money to 
analyze for something that we know is already there within background concentrations.  
From the description below, it sounds like arsenic fits into this category.  Do any other 
metals? 
 
Thanks, 
Shawn 
 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Monday, July 23, 2007 7:32 
To: Rail, Joseph CIV (NAVFACWASH); Jorgensen, Shawn A CIV NDW; cdetore@mde.
state.md.us; orenshaw.dennis@epamail.epa.gov 
Cc: chris.english@ch2m.com; jennifer.myers@ch2m.com; john.burgess@ch2m.com; 
stacy.davenport@ch2m.com 
Subject: FW: Recommendations for Site 19 Samples 
 
Team - We have received the preliminary unvalidated results for the soil samples 
collected from Site 19. Please see Chris' assessment of the data and his recommendation 
below. I agree with Chris for us to analyze the 5 to 6-foot depth interval samples only for 
metals. However, it is up to team members to decide if the samples should be analyzed 
for both metals and explosives. 
 
I know Dennis is out of the office until Wed. Please let me know how we should proceed 
by Thursday so we can notify the lab as to what should be done. 
 
Thanks. 
 
Margaret 

mailto:Margaret.Kasim@CH2M.com


 
 
________________________________ 
 
From: English, Chris/STL 
Sent: Friday, July 20, 2007 4:25 PM 
To: Kasim, Margaret/WDC 
Cc: Myers, Jennifer/WDC; Davenport, Stacy/WDC 
Subject: Recommendations for Site 19 Samples 
 
 
Hi Margaret, 
 
I took a look at the Phase 1 analytical data.  Here are my thoughts. 
 
Please see the "Exceed" page of the attached spreadsheet.  I looked back at our original 
SSP Investigation WP and our Draft Final SSP Investigation Report.  During our 
previous SSP Investigation work, we used adjusted residential soil RBCs as our HHRA 
screening values.  For non-carcinogenic chemicals, the residential soil RBC was adjusted 
downward by a factor of 10 to achieve an HI of 0.1 for synergistic effects for non-
carcinogens.  On the attached spreadsheet, I lowered the non-cancer RBCs by a factor of 
10 and compared the results against the adjusted RBCs.  The cells highlighted in yellow 
are the additional exceedances that emerged from this comparison.  I reordered the data 
so that you can see the samples from each location grouped together. 
 
Our Site 19, 26, and Stump Neck SWMU 14 Work Plan stated: 
 
The results of the 2- to 3-foot depth interval will be compared to EPA Region III Risk-
based Concentrations (RBCs). The 5- to 6-foot depth interval samples will be analyzed if 
the concentrations of the 2- to 3-foot depth interval samples are higher than the RBCs. 
 
By "RBCs", I think we meant to refer to the adjusted RBCs, since that is what we used 
during previous SSP investigation work.  Regardless of which screening level we use, 
arsenic exceeds the screening level in every sample collected from Site 19.  Even though 
it appears that these arsenic concentrations are not site-related (they fall below the 95% 
UTL NSF-IH background concentration of 14.9 mg/kg), we should follow the WP and 
analyze the deeper samples at each location for metals only.  We don't exceed adjusted 
RBCs for any of the explosives, so I don't think we need to analyze the deeper samples 
for explosives. 
 
I hope this makes sense.  Please let me know if you have any questions. 
 
Thanks! 



 
Chris English, P.E. 
 
CH2M HILL 
 
727 North First Street, Suite 400   |   St. Louis, MO  63102 
 
Phone:  (314) 421-0313 ext. 43012   |   Direct:  (314) 335-3012   | 
Mobile:  (314) 749-1550   |   E-Fax:  (414) 454-8738 
 



From: Kasim, Margaret/WDC

To: "Rail, Joseph CIV (NAVFACWASH)"; Jorgensen, Shawn A 
CIV NDW; 

CC: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/
WDC; cdetore@mde.state.md.us; orenshaw.dennis@epamail.
epa.gov; English, Chris/STL; 

Subject: RE: Recommendations for Site 19 Samples

Date: Monday, July 30, 2007 10:38:00 AM

Attachments:

Dennis and Curtis - what do you guys think?  
 
 
Margaret 
 
-----Original Message----- 
From: Rail, Joseph CIV (NAVFACWASH) [mailto:joseph.rail@navy.mil] 
Sent: Monday, July 30, 2007 10:37 AM 
To: Kasim, Margaret/WDC; Jorgensen, Shawn A CIV NDW 
Cc: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/WDC; cdetore@mde.
state.md.us; orenshaw.dennis@epamail.epa.gov; English, Chris/STL 
Subject: RE: Recommendations for Site 19 Samples 
 
Shawn's recommendation seems like a reasonable approach that I wouldn't oppose. 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Friday, July 27, 2007 3:30 PM 
To: Jorgensen, Shawn A CIV NDW 
Cc: jennifer.myers@ch2m.com; john.burgess@ch2m.com; stacy.davenport@ch2m.com; 
Rail, Joseph CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.
dennis@epamail.epa.gov; chris.english@ch2m.com 
Subject: RE: Recommendations for Site 19 Samples 
 
Thanks Shawn. 
 
Joe, Dennis, and Curtis - please let me know what your thoughts are so we can proceed 
with sample analysis. The lab is waiting for direction 
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from us as to what they should do.   
 
 
Margaret 
 
-----Original Message----- 
From: Jorgensen, Shawn A CIV NDW [mailto:shawn.a.jorgensen@navy.mil] 
Sent: Friday, July 27, 2007 3:23 PM 
To: Kasim, Margaret/WDC 
Cc: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/WDC; Rail, Joseph 
CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.dennis@epamail.epa.gov; 
English, Chris/STL 
Subject: RE: Recommendations for Site 19 Samples 
 
Margaret, 
 
The potential contaminants at the site are lead, copper, and explosives, based on the 
Initial Assessment Study of 1983.  Since we exceeded the 95% UTL for lead in the clay-
like soil at SB04, we should definitely analyze the deeper sample at this location for 
lead.  I notice that the concentration of lead in SS04 exceeds the 95% UTL for surface 
soil, too, and it exceeds the lead level in the 2- to 3-foot interval.  Do you know if this is a 
low-lying area where the lead may have settled and had a chance to migrate vertically 
downward? 
 
Anyway, since lead is the only analyte that exceeds the 95% UTL for background, I 
believe that we should analyze the deeper sample at SB04 for lead.  However, I'm not 
opposed to analyzing all of the deeper samples for lead, just to be on the safe side, as this 
will help to potentially provide upstream and downstream limits where a removal action, 
if needed, would have to be conducted. 
 
Does anyone else have any thoughts on this??? 
 
V/R, 
Shawn 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Wednesday, July 25, 2007 14:19 
To: Jorgensen, Shawn A CIV NDW; chris.english@ch2m.com 
Cc: jennifer.myers@ch2m.com; john.burgess@ch2m.com; stacy.davenport@ch2m.com; 
Rail, Joseph CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.
dennis@epamail.epa.gov 
Subject: RE: Recommendations for Site 19 Samples 

mailto:shawn.a.jorgensen@navy.mil
mailto:Margaret.Kasim@CH2M.com


 
 
Shawn - I have added 3 columns to the table after the "Adjusted RBC" 
column - the 1st shows the UTLs for surface soil, the 2nd shows the UTLs for non-clay-
like subsurface soil, and the 3rd shows the UTLs for clay-like subsurface soil. 
 
The focus should be on the subsurface soil, as the results of the 2 to 3-foot interval would 
determine if the 3rd depth interval samples should be analyzed. Samples 1S19SB010203, 
IS19SB020203, 1S19SB030203, and 
1S19SB040203 were collected from locations IS19DP01, IS19DP02, IS19DP03, and 
IS19DP04, respectively. 
 
Based on a review of the field notebook, the soil type at each location is as follows: 
IS19DP01 - silt 
IS19DP02 - clay with high silt 
IS19DP03 - clay with high silt 
IS19DP04 - mostly clay 
 
I would, therefore, say that we can compare the sample metal results to the clay-like 
subsurface soil UTLs. In that case, only sample 
1S19SB040203 (location IS19DP04) exceeds the clay-like UTL for lead. 
 
Let me know how we should proceed with sample analysis of the 3rd depth interval. 
 
Thanks 
 
Margaret 
 
-----Original Message----- 
From: Jorgensen, Shawn A CIV NDW [mailto:shawn.a.jorgensen@navy.mil] 
Sent: Monday, July 23, 2007 9:24 AM 
To: Kasim, Margaret/WDC; English, Chris/STL 
Cc: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/WDC; Rail, Joseph 
CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.dennis@epamail.epa.gov 
Subject: RE: Recommendations for Site 19 Samples 
 
Margaret and Chris, 
 
Thanks for the information.  Here's what I think. 
1) Since we did not exceed any adjusted RBCs for explosives, we shouldn't sample the 5 
to 6-foot for explosives. 
2) What I would like to see in the table that Chris provided are the background levels for 
metals with results highlighted that exceed the 95% UTL NSF-IH background levels.  

mailto:shawn.a.jorgensen@navy.mil


Even though our work plan states that we will compare samples results to RBCs, if the 
background levels are higher than RBCs,  it doesn't make sense to expend the money to 
analyze for something that we know is already there within background concentrations.  
From the description below, it sounds like arsenic fits into this category.  Do any other 
metals? 
 
Thanks, 
Shawn 
 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Monday, July 23, 2007 7:32 
To: Rail, Joseph CIV (NAVFACWASH); Jorgensen, Shawn A CIV NDW; cdetore@mde.
state.md.us; orenshaw.dennis@epamail.epa.gov 
Cc: chris.english@ch2m.com; jennifer.myers@ch2m.com; john.burgess@ch2m.com; 
stacy.davenport@ch2m.com 
Subject: FW: Recommendations for Site 19 Samples 
 
Team - We have received the preliminary unvalidated results for the soil samples 
collected from Site 19. Please see Chris' assessment of the data and his recommendation 
below. I agree with Chris for us to analyze the 5 to 6-foot depth interval samples only for 
metals. However, it is up to team members to decide if the samples should be analyzed 
for both metals and explosives. 
 
I know Dennis is out of the office until Wed. Please let me know how we should proceed 
by Thursday so we can notify the lab as to what should be done. 
 
Thanks. 
 
Margaret 
 
 
________________________________ 
 
From: English, Chris/STL 
Sent: Friday, July 20, 2007 4:25 PM 
To: Kasim, Margaret/WDC 
Cc: Myers, Jennifer/WDC; Davenport, Stacy/WDC 
Subject: Recommendations for Site 19 Samples 
 
 
Hi Margaret, 

mailto:Margaret.Kasim@CH2M.com


 
I took a look at the Phase 1 analytical data.  Here are my thoughts. 
 
Please see the "Exceed" page of the attached spreadsheet.  I looked back at our original 
SSP Investigation WP and our Draft Final SSP Investigation Report.  During our 
previous SSP Investigation work, we used adjusted residential soil RBCs as our HHRA 
screening values.  For non-carcinogenic chemicals, the residential soil RBC was adjusted 
downward by a factor of 10 to achieve an HI of 0.1 for synergistic effects for non-
carcinogens.  On the attached spreadsheet, I lowered the non-cancer RBCs by a factor of 
10 and compared the results against the adjusted RBCs.  The cells highlighted in yellow 
are the additional exceedances that emerged from this comparison.  I reordered the data 
so that you can see the samples from each location grouped together. 
 
Our Site 19, 26, and Stump Neck SWMU 14 Work Plan stated: 
 
The results of the 2- to 3-foot depth interval will be compared to EPA Region III Risk-
based Concentrations (RBCs). The 5- to 6-foot depth interval samples will be analyzed if 
the concentrations of the 2- to 3-foot depth interval samples are higher than the RBCs. 
 
By "RBCs", I think we meant to refer to the adjusted RBCs, since that is what we used 
during previous SSP investigation work.  Regardless of which screening level we use, 
arsenic exceeds the screening level in every sample collected from Site 19.  Even though 
it appears that these arsenic concentrations are not site-related (they fall below the 95% 
UTL NSF-IH background concentration of 14.9 mg/kg), we should follow the WP and 
analyze the deeper samples at each location for metals only.  We don't exceed adjusted 
RBCs for any of the explosives, so I don't think we need to analyze the deeper samples 
for explosives. 
 
I hope this makes sense.  Please let me know if you have any questions. 
 
Thanks! 
 
Chris English, P.E. 
 
CH2M HILL 
 
727 North First Street, Suite 400   |   St. Louis, MO  63102 
 
Phone:  (314) 421-0313 ext. 43012   |   Direct:  (314) 335-3012   | 
Mobile:  (314) 749-1550   |   E-Fax:  (414) 454-8738 



From: Kasim, Margaret/WDC

To: "Curtis DeTore"; Orenshaw.Dennis@epamail.epa.gov; 

CC: English, Chris/STL; Myers, Jennifer/WDC; Burgess, John/
BOS; Davenport, Stacy/WDC; joseph.rail@navy.mil; shawn.a.
jorgensen@navy.mil; 

Subject: RE: FW: Recommendations for Site 19 Samples

Date: Tuesday, July 31, 2007 11:24:00 AM

Attachments:

Team - I would rather not wait for us to talk about this at the Aug 15 meeting, as we 
would like to notify the lab to go ahead and analyze the sample. 
 
To address Curtis' and Shawn's recommendation, we will proceed with analyzing the 5- 
to 6-foot depth interval sample from location IS19DP04 only for lead. 
 
Thanks 
 
Margaret 
 
-----Original Message----- 
From: Curtis DeTore [mailto:cdetore@mde.state.md.us] 
Sent: Monday, July 30, 2007 2:58 PM 
To: Kasim, Margaret/WDC; Orenshaw.Dennis@epamail.epa.gov 
Cc: English, Chris/STL; Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/
WDC; joseph.rail@navy.mil; shawn.a.jorgensen@navy.mil 
Subject: Re: FW: Recommendations for Site 19 Samples 
 
Team, 
 
Sorry it has taken so long for me to respond.  I have been in a MDE Groundwater 
Conference for most of today. 
 
I like Shawn's recomendation to analyze at least SB04 for lead.  In addition, I agree with 
both Shawn and Dennis that a removal action might be the way to go here.  Maybe we 
can discuss it at our August 15th con call if we have time. 
 
Curtis 
 
>>> <Orenshaw.Dennis@epamail.epa.gov> 07/30/07 2:22 PM >>> 

mailto:cdetore@mde.state.md.us
mailto:Orenshaw.Dennis@epamail.epa.gov
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=cenglis1
mailto:/O=CH2MHILL/OU=NAMERICA/cn=Recipients/cn=jmyers1
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=jburgess
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=jburgess
mailto:/O=CH2MHILL/OU=NAMERICA/cn=Recipients/cn=sdavenpo
mailto:joseph.rail@navy.mil
mailto:shawn.a.jorgensen@navy.mil
mailto:shawn.a.jorgensen@navy.mil
mailto:cdetore@mde.state.md.us


Team: 
 
I've reviewed the data tables and also discussed this with Joe and Margaret. 
I think the downgraident area is sufficiently characterized by the work done to date.  I am 
comfortable making a determination that the results show no further sampling is 
necessary and there is not a sufficient risk to justify an action downgraident of the site. 
The elevated lead levels immediately outside the collection area may warrant a limited 
removal.  A conference call to reach team consensus may be appropriate. 
 
Dennis 
 
----------------------------------------------------- 
The information contained in this communication may be confidential, is intended only 
for the use of the recipient named above, and may be legally privileged. 
If the reader of this message is not the intended recipient, you are hereby notified that any 
dissemination, distribution, or copying of this communication, or any of its contents, is 
strictly prohibited. 
If you have received this communication in error, please re-send this communication to 
the sender and delete the original message and any copy of it from your computer system. 
Thank you. 
----------------------------------------------------- 
<<<<GWIASIG 0.07>>>> 



From: Kasim, Margaret/WDC

To: "Jorgensen, Shawn A CIV NDW"; 

CC: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/
WDC; Rail, Joseph CIV (NAVFACWASH); cdetore@mde.
state.md.us; orenshaw.dennis@epamail.epa.gov; English, 
Chris/STL; 

Subject: RE: Recommendations for Site 19 Samples

Date: Friday, July 27, 2007 3:30:00 PM

Attachments:

Thanks Shawn. 
 
Joe, Dennis, and Curtis - please let me know what your thoughts are so we can proceed 
with sample analysis. The lab is waiting for direction from us as to what they should do.   
 
 
Margaret 
 
-----Original Message----- 
From: Jorgensen, Shawn A CIV NDW [mailto:shawn.a.jorgensen@navy.mil] 
Sent: Friday, July 27, 2007 3:23 PM 
To: Kasim, Margaret/WDC 
Cc: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/WDC; Rail, Joseph 
CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.dennis@epamail.epa.gov; 
English, Chris/STL 
Subject: RE: Recommendations for Site 19 Samples 
 
Margaret, 
 
The potential contaminants at the site are lead, copper, and explosives, based on the 
Initial Assessment Study of 1983.  Since we exceeded the 95% UTL for lead in the clay-
like soil at SB04, we should definitely analyze the deeper sample at this location for 
lead.  I notice that the concentration of lead in SS04 exceeds the 95% UTL for surface 
soil, too, and it exceeds the lead level in the 2- to 3-foot interval.  Do you know if this is a 
low-lying area where the lead may have settled and had a chance to migrate vertically 
downward? 
 
Anyway, since lead is the only analyte that exceeds the 95% UTL for background, I 
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believe that we should analyze the deeper sample at SB04 for lead.  However, I'm not 
opposed to analyzing all of the deeper samples for lead, just to be on the safe side, as this 
will help to potentially provide upstream and downstream limits where a removal action, 
if needed, would have to be conducted. 
 
Does anyone else have any thoughts on this??? 
 
V/R, 
Shawn 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Wednesday, July 25, 2007 14:19 
To: Jorgensen, Shawn A CIV NDW; chris.english@ch2m.com 
Cc: jennifer.myers@ch2m.com; john.burgess@ch2m.com; stacy.davenport@ch2m.com; 
Rail, Joseph CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.
dennis@epamail.epa.gov 
Subject: RE: Recommendations for Site 19 Samples 
 
 
Shawn - I have added 3 columns to the table after the "Adjusted RBC" 
column - the 1st shows the UTLs for surface soil, the 2nd shows the UTLs for non-clay-
like subsurface soil, and the 3rd shows the UTLs for clay-like subsurface soil. 
 
The focus should be on the subsurface soil, as the results of the 2 to 3-foot interval would 
determine if the 3rd depth interval samples should be analyzed. Samples 1S19SB010203, 
IS19SB020203, 1S19SB030203, and 
1S19SB040203 were collected from locations IS19DP01, IS19DP02, IS19DP03, and 
IS19DP04, respectively. 
 
Based on a review of the field notebook, the soil type at each location is as follows: 
IS19DP01 - silt 
IS19DP02 - clay with high silt 
IS19DP03 - clay with high silt 
IS19DP04 - mostly clay 
 
I would, therefore, say that we can compare the sample metal results to the clay-like 
subsurface soil UTLs. In that case, only sample 
1S19SB040203 (location IS19DP04) exceeds the clay-like UTL for lead. 
 
Let me know how we should proceed with sample analysis of the 3rd depth interval. 
 
Thanks 

mailto:Margaret.Kasim@CH2M.com


 
Margaret 
 
-----Original Message----- 
From: Jorgensen, Shawn A CIV NDW [mailto:shawn.a.jorgensen@navy.mil] 
Sent: Monday, July 23, 2007 9:24 AM 
To: Kasim, Margaret/WDC; English, Chris/STL 
Cc: Myers, Jennifer/WDC; Burgess, John/BOS; Davenport, Stacy/WDC; Rail, Joseph 
CIV (NAVFACWASH); cdetore@mde.state.md.us; orenshaw.dennis@epamail.epa.gov 
Subject: RE: Recommendations for Site 19 Samples 
 
Margaret and Chris, 
 
Thanks for the information.  Here's what I think. 
1) Since we did not exceed any adjusted RBCs for explosives, we shouldn't sample the 5 
to 6-foot for explosives. 
2) What I would like to see in the table that Chris provided are the background levels for 
metals with results highlighted that exceed the 95% UTL NSF-IH background levels.  
Even though our work plan states that we will compare samples results to RBCs, if the 
background levels are higher than RBCs,  it doesn't make sense to expend the money to 
analyze for something that we know is already there within background concentrations.  
From the description below, it sounds like arsenic fits into this category.  Do any other 
metals? 
 
Thanks, 
Shawn 
 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Monday, July 23, 2007 7:32 
To: Rail, Joseph CIV (NAVFACWASH); Jorgensen, Shawn A CIV NDW; cdetore@mde.
state.md.us; orenshaw.dennis@epamail.epa.gov 
Cc: chris.english@ch2m.com; jennifer.myers@ch2m.com; john.burgess@ch2m.com; 
stacy.davenport@ch2m.com 
Subject: FW: Recommendations for Site 19 Samples 
 
Team - We have received the preliminary unvalidated results for the soil samples 
collected from Site 19. Please see Chris' assessment of the data and his recommendation 
below. I agree with Chris for us to analyze the 5 to 6-foot depth interval samples only for 
metals. However, it is up to team members to decide if the samples should be analyzed 
for both metals and explosives. 
 

mailto:shawn.a.jorgensen@navy.mil
mailto:Margaret.Kasim@CH2M.com


I know Dennis is out of the office until Wed. Please let me know how we should proceed 
by Thursday so we can notify the lab as to what should be done. 
 
Thanks. 
 
Margaret 
 
 
________________________________ 
 
From: English, Chris/STL 
Sent: Friday, July 20, 2007 4:25 PM 
To: Kasim, Margaret/WDC 
Cc: Myers, Jennifer/WDC; Davenport, Stacy/WDC 
Subject: Recommendations for Site 19 Samples 
 
 
Hi Margaret, 
 
I took a look at the Phase 1 analytical data.  Here are my thoughts. 
 
Please see the "Exceed" page of the attached spreadsheet.  I looked back at our original 
SSP Investigation WP and our Draft Final SSP Investigation Report.  During our 
previous SSP Investigation work, we used adjusted residential soil RBCs as our HHRA 
screening values.  For non-carcinogenic chemicals, the residential soil RBC was adjusted 
downward by a factor of 10 to achieve an HI of 0.1 for synergistic effects for non-
carcinogens.  On the attached spreadsheet, I lowered the non-cancer RBCs by a factor of 
10 and compared the results against the adjusted RBCs.  The cells highlighted in yellow 
are the additional exceedances that emerged from this comparison.  I reordered the data 
so that you can see the samples from each location grouped together. 
 
Our Site 19, 26, and Stump Neck SWMU 14 Work Plan stated: 
 
The results of the 2- to 3-foot depth interval will be compared to EPA Region III Risk-
based Concentrations (RBCs). The 5- to 6-foot depth interval samples will be analyzed if 
the concentrations of the 2- to 3-foot depth interval samples are higher than the RBCs. 
 
By "RBCs", I think we meant to refer to the adjusted RBCs, since that is what we used 
during previous SSP investigation work.  Regardless of which screening level we use, 
arsenic exceeds the screening level in every sample collected from Site 19.  Even though 
it appears that these arsenic concentrations are not site-related (they fall below the 95% 
UTL NSF-IH background concentration of 14.9 mg/kg), we should follow the WP and 
analyze the deeper samples at each location for metals only.  We don't exceed adjusted 



RBCs for any of the explosives, so I don't think we need to analyze the deeper samples 
for explosives. 
 
I hope this makes sense.  Please let me know if you have any questions. 
 
Thanks! 
 
Chris English, P.E. 
 
CH2M HILL 
 
727 North First Street, Suite 400   |   St. Louis, MO  63102 
 
Phone:  (314) 421-0313 ext. 43012   |   Direct:  (314) 335-3012   | 
Mobile:  (314) 749-1550   |   E-Fax:  (414) 454-8738 
 



From: Kasim, Margaret/WDC

To: "Rail, Joseph CIV (NAVFACWASH)"; Jorgensen, Shawn A 
CIV NDW; cdetore@mde.state.md.us; "Orenshaw.
Dennis@epamail.epa.gov"; 

CC: English, Chris/STL; Burgess, John/BOS; 

Subject: FW: Unvalidated Results from Indian Head Site 27

Date: Tuesday, August 14, 2007 3:22:00 PM

Attachments: IH_CTO170_Site27_Unval_Tables_081307_r1_mjz.xls 
Figure 4 - Site 27 - Proposed Sample Locs.pdf 

Team - Please see Jennifer's email below and the attached table. For ease to 
review, I have attached the figure showing the proposed sample locations taken 
from the work plan. I have also extracted the rationale and objectives of the 
investigation from the work plan and provided them below. 
 
 
 
Rationale
Site 27: In 2005, four soil borings were advanced to depths ranging from 
10 to 14 feet bgs. One soil sample was collected from each boring and 
analyzed for unsymmetrical dimethylhydrazine (UDMH), hydrazine, 
target analyte list (TAL) metals, target compound list (TCL) semivolatile 
organic compounds (SVOCs), TCL volatile organic compounds (VOCs), 
explosives (including nitroglycerin and nitroguanidine), total organic 
carbon (TOC), and pH.

Neither UDMH nor hydrazine, the anticipated chemicals of potential 
concern, was detected in soil at Site 27. However, based on arsenic 
concentrations observed in the samples, the Indian Head Installation 
Restoration Team (IHIRT) agreed to collect surface soil samples to delineate 
the extent of metals at the site. In June 2006, five surface soil samples were 
collected and analyzed for TAL metals. The results are presented in the SSP 
Report. The report identified potential human health and ecological risks 
associated with metals in surface soil, specifically arsenic, cadmium, 
chromium, lead, and zinc. 
 
Objectives

mailto:joseph.rail@navy.mil
mailto:shawn.a.jorgensen@navy.mil
mailto:shawn.a.jorgensen@navy.mil
mailto:cdetore@mde.state.md.us
mailto:Orenshaw.Dennis@epamail.epa.gov
mailto:Orenshaw.Dennis@epamail.epa.gov
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=cenglis1
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=jburgess

EXCEED

		Sample ID		RBC-Soil Industrial Adjusted		RBC-Soil Residential Adjusted		IH SS Background (95% UTL)		IS27-SS06-0001				IS27-SS07-0001				IS27-SS08-0001				IS27-SS09-0001				IS27-SS09P-0001				IS27-SS10-0001				IS27-SS11-0001				IS27-SS12-0001				IS27-SS12P-0001

		Sample Date								7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07

		Chemical Name

		Total Metals (mg/kg)

		Aluminum		100,000		7,800		27,400		7,600				7,490				7,490				8,300				8,240				9,300				31,600				6,970				7,090

		Antimony		41		3.1		1.8		1.1		JN		0.85		JN		0.67		JN		0.94		JN		1.2		JN		0.55		JN		0.6		UN		0.98		JN		1.5		JN

		Arsenic		0.19		0.043		18.3		44.5		N		40.8		N		26		N		19.5		N		18.6		N		8.5		N		12.4		N		45		N		46.4		N

		Barium		20,000		1,600		101		90.1				110				76.9				57.8				61.1				65.9				101				85.7				85.1

		Beryllium		200		16		1.1		0.42		J		0.4		J		0.31		J		0.29		J		0.27		J		0.24		J		0.32		J		0.52		J		0.43		J

		Cadmium		100		7.8		0.56		1.5				0.92				0.61		J		0.54		J		0.5		J		0.47		J		0.52		J		0.64		J		0.66		J

		Calcium		--		--		2,420		2,030				2,110				3,680				4,300				6,090				8,540				19,000				1,730				1,800

		Chromium		310		23		46.5		65.6				61.8				75.1				98.8				128				77.1				32.6				42.8				52.5

		Cobalt		2,000		160		133		9.3				13.2				11.5				15.4				15.6				12				4.1		J		8.3				8.4

		Copper		4,100		310		25.9		48.3		N		44.8		N		43.3		N		35.1		N		33		N		32.4		N		23.4		N		27.5		N		28.8		N

		Iron		72,000		5,500		57,200		21,600				19,600				15,300				16,500				16,200				16,300				9,180				17,300				18,100

		Lead		400		400		149		498				487				372				164				272				74				81.9				246				308

		Magnesium		--		--		1,820		4,680		*		12,500		*		12,900		*		19,400		*		19,700		*		16,800		*		3,120		*		3,900		*		4,040		*

		Manganese		2,000		160		952		194				238				174				236				278				369				132				169				179

		Mercury		31		2.3		0.15		2.1		D		1.5				1.1				0.47				0.47				0.18				0.25				1.4				1.2

		Nickel		2,000		160		18.2		71.5				142				142				199				203				114				40				59				59.8

		Potassium		--		--		2,845		720		JE		677		JE		578		JE		530		JE		501		JE		1,660		E		619		JE		740		JE		763		E

		Selenium		510		39		2.4		0.65		JN		0.58		JN		0.53		UN		0.5		UN		0.52		UN		0.53		UN		0.61		JN		0.56		UN		0.53		UN

		Silver		510		39		2.2		1.3		J		0.79		J		0.61		J		0.33		J		0.3		J		0.11		J		0.12		J		0.89		J		0.87		J

		Sodium		--		--		232		311		J		114		J		271		J		265		J		239		J		812				726		J		150		J		131		J

		Vanadium		100		7.8		127		29				26.2				23.4				25.9				24.9				33.8				21				27.9				26.9

		Zinc		31,000		2,300		70.4		319				234				147				116				122				86.5				214				160				170

		Wet Chemistry (%)

		Percent Solids		--		--		--		87				98				98				97				98				98				86				96				96

		Notes:

		U - Analyte not detected

		J - Result may be estimated

		E - Estimated concentration due to interference

		D - Diluted result

		N - Spiked sample recovery was not within control limits

		* - Lab duplicate analysis was not within control limits

		Shading indicates exceedance of all three criteria

		-- No criteria established
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DETECTS

		Sample ID		IS27-SS06-0001				IS27-SS07-0001				IS27-SS08-0001				IS27-SS09-0001				IS27-SS09P-0001				IS27-SS10-0001				IS27-SS11-0001				IS27-SS12-0001				IS27-SS12P-0001

		Sample Date		7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07

		Chemical Name

		Total Metals (mg/kg)

		Aluminum		7,600				7,490				7,490				8,300				8,240				9,300				31,600				6,970				7,090

		Antimony		1.1		JN		0.85		JN		0.67		JN		0.94		JN		1.2		JN		0.55		JN		0.6		UN		0.98		JN		1.5		JN

		Arsenic		44.5		N		40.8		N		26		N		19.5		N		18.6		N		8.5		N		12.4		N		45		N		46.4		N

		Barium		90.1				110				76.9				57.8				61.1				65.9				101				85.7				85.1

		Beryllium		0.42		J		0.4		J		0.31		J		0.29		J		0.27		J		0.24		J		0.32		J		0.52		J		0.43		J

		Cadmium		1.5				0.92				0.61		J		0.54		J		0.5		J		0.47		J		0.52		J		0.64		J		0.66		J

		Calcium		2,030				2,110				3,680				4,300				6,090				8,540				19,000				1,730				1,800

		Chromium		65.6				61.8				75.1				98.8				128				77.1				32.6				42.8				52.5

		Cobalt		9.3				13.2				11.5				15.4				15.6				12				4.1		J		8.3				8.4

		Copper		48.3		N		44.8		N		43.3		N		35.1		N		33		N		32.4		N		23.4		N		27.5		N		28.8		N

		Iron		21,600				19,600				15,300				16,500				16,200				16,300				9,180				17,300				18,100

		Lead		498				487				372				164				272				74				81.9				246				308

		Magnesium		4,680		*		12,500		*		12,900		*		19,400		*		19,700		*		16,800		*		3,120		*		3,900		*		4,040		*

		Manganese		194				238				174				236				278				369				132				169				179

		Mercury		2.1		D		1.5				1.1				0.47				0.47				0.18				0.25				1.4				1.2

		Nickel		71.5				142				142				199				203				114				40				59				59.8

		Potassium		720		JE		677		JE		578		JE		530		JE		501		JE		1,660		E		619		JE		740		JE		763		E

		Selenium		0.65		JN		0.58		JN		0.53		UN		0.5		UN		0.52		UN		0.53		UN		0.61		JN		0.56		UN		0.53		UN

		Silver		1.3		J		0.79		J		0.61		J		0.33		J		0.3		J		0.11		J		0.12		J		0.89		J		0.87		J

		Sodium		311		J		114		J		271		J		265		J		239		J		812				726		J		150		J		131		J

		Vanadium		29				26.2				23.4				25.9				24.9				33.8				21				27.9				26.9

		Zinc		319				234				147				116				122				86.5				214				160				170

		Wet Chemistry (%)

		Percent Solids		87				98				98				97				98				98				86				96				96

		Notes:

		U - Analyte not detected

		J - Result may be estimated

		E - Estimated concentration due to interference

		D - Diluted result

		N - Spiked sample recovery was not within control limits

		* - Lab duplicate analysis was not within control limits

		Shading represents detect
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RAW

		Sample ID		IS27-SS06-0001				IS27-SS07-0001				IS27-SS08-0001				IS27-SS09-0001				IS27-SS09P-0001				IS27-SS10-0001				IS27-SS11-0001				IS27-SS12-0001				IS27-SS12P-0001

		Sample Date		7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07				7/10/07

		Chemical Name

		Total Metals (mg/kg)

		Aluminum		7,600				7,490				7,490				8,300				8,240				9,300				31,600				6,970				7,090

		Antimony		1.1		JN		0.85		JN		0.67		JN		0.94		JN		1.2		JN		0.55		JN		0.6		UN		0.98		JN		1.5		JN

		Arsenic		44.5		N		40.8		N		26		N		19.5		N		18.6		N		8.5		N		12.4		N		45		N		46.4		N

		Barium		90.1				110				76.9				57.8				61.1				65.9				101				85.7				85.1

		Beryllium		0.42		J		0.4		J		0.31		J		0.29		J		0.27		J		0.24		J		0.32		J		0.52		J		0.43		J

		Cadmium		1.5				0.92				0.61		J		0.54		J		0.5		J		0.47		J		0.52		J		0.64		J		0.66		J

		Calcium		2,030				2,110				3,680				4,300				6,090				8,540				19,000				1,730				1,800

		Chromium		65.6				61.8				75.1				98.8				128				77.1				32.6				42.8				52.5

		Cobalt		9.3				13.2				11.5				15.4				15.6				12				4.1		J		8.3				8.4

		Copper		48.3		N		44.8		N		43.3		N		35.1		N		33		N		32.4		N		23.4		N		27.5		N		28.8		N

		Iron		21,600				19,600				15,300				16,500				16,200				16,300				9,180				17,300				18,100

		Lead		498				487				372				164				272				74				81.9				246				308

		Magnesium		4,680		*		12,500		*		12,900		*		19,400		*		19,700		*		16,800		*		3,120		*		3,900		*		4,040		*

		Manganese		194				238				174				236				278				369				132				169				179

		Mercury		2.1		D		1.5				1.1				0.47				0.47				0.18				0.25				1.4				1.2

		Nickel		71.5				142				142				199				203				114				40				59				59.8

		Potassium		720		JE		677		JE		578		JE		530		JE		501		JE		1,660		E		619		JE		740		JE		763		E

		Selenium		0.65		JN		0.58		JN		0.53		UN		0.5		UN		0.52		UN		0.53		UN		0.61		JN		0.56		UN		0.53		UN

		Silver		1.3		J		0.79		J		0.61		J		0.33		J		0.3		J		0.11		J		0.12		J		0.89		J		0.87		J

		Sodium		311		J		114		J		271		J		265		J		239		J		812				726		J		150		J		131		J

		Thallium		0.82		U		0.72		U		0.71		U		0.67		U		0.7		U		0.71		U		0.81		U		0.75		U		0.71		U

		Vanadium		29				26.2				23.4				25.9				24.9				33.8				21				27.9				26.9

		Zinc		319				234				147				116				122				86.5				214				160				170

		Wet Chemistry (%)

		Percent Solids		87				98				98				97				98				98				86				96				96

		Notes:

		U - Analyte not detected

		J - Result may be estimated

		E - Estimated concentration due to interference

		D - Diluted result

		N - Spiked sample recovery was not within control limits

		* - Lab duplicate analysis was not within control limits
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Figure 4
Proposed Sample Locations at Site 27


Work Plan for Additional Investigation, CTO-050
NSF-IH, Indian Head, Maryland
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LEGEND
") Surface Soil Sample Location
!( Subsurface Soil Sample Location
!( Proposed Tier 1 Sampling Location
!( Proposed Tier 2 Sampling Location


Approximate Site Boundary
Buildings
Concrete Pad (Former Structure)


Water Bodies
Elevation Contour (5 foot interval)
Railroad
Roads and Paved Areas ´


IS27SS12


Chemical
Total Metals
Aluminum 40,700
Arsenic 18.3 L
Cadmium 47.1
Chromium 344 L
Cobalt 15
Copper 452
Iron 63,900
Lead 944
Manganese 473 L
Mercury 0.73 K
Nickel 183
Selenium 2 J
Silver 1.6 J
Vanadium 26.8
Zinc 3,380 L


0 - 0.5 ft bgs
IS27SS01


Result


Chemical
Total Metals
Aluminum 11,700
Arsenic 42.5 L
Cadmium 2.8
Chromium 267 L
Cobalt 13.7
Copper 83
Iron 31,400
Lead 685
Manganese 283 L
Mercury 0.77 K
Nickel 147
Selenium 0.9 U
Silver 1.6 J
Vanadium 20.6
Zinc 759 L


IS27SS02


Result
0 - 0.5 ft bgs


Chemical
Total Metals
Aluminum 11,200
Arsenic 168 L
Cadmium 1.2
Chromium 34.6 L
Cobalt 8.1 J
Copper 46.4
Iron 15,100
Lead 113
Manganese 120 L
Mercury 0.26 K
Nickel 104
Selenium 0.67 U
Silver 0.82 U
Vanadium 14.8
Zinc 144 L


Result
0 - 0.5 ft bgs


IS27SS03


Chemical
Total Metals
Aluminum 9,220
Arsenic 38.4 L
Cadmium 1.6
Chromium 68 L
Cobalt 12.1
Copper 40.3
Iron 15,200
Lead 121
Manganese 173 L
Mercury 0.38 K
Nickel 141
Selenium 0.87 U
Silver 1.07 U
Vanadium 25.4
Zinc 297 L


Result
0 - 0.5 ft bgs


IS27SS04


Chemical
Total Metals
Aluminum 14,600
Arsenic 21.3 L
Cadmium 4.9
Chromium 264 L
Cobalt 23.8
Copper 96.4
Iron 35,600
Lead 524
Manganese 637 L
Mercury 0.3 K
Nickel 240
Selenium 0.98 U
Silver 1.2 U
Vanadium 29.6
Zinc 1,360 L


Result
0 - 0.5 ft bgs


IS27SS05


NOTES: 
ft bgs - feet below ground surface
All results in mg/kg (milligrams per killogram)
J - Reported value is estimated
K - Reported value may be biased high 
L - Reported value may be biased low 
U - Analyte not detected 







Site 27

•         Characterize the nature and extent of metals in surface soil around 
the concrete pad.
•         Perform human health and ecological risk screenings to assess 
whether detected constituents in site soils pose potential risks to human 
health and ecological receptors.

We can analyze the Tier 2 samples for metals or just for arsenic, if the Team is 
comfortable making that decision.Please advise as to how we should proceed by 
tomorrow. Thanks. 
 
Margaret
 
 

From: Myers, Jennifer/WDC  
Sent: Tuesday, August 14, 2007 3:06 PM 
To: Kasim, Margaret/WDC 
Subject: Unvalidated Results from Indian Head Site 27 
 
Hello Margaret.  Attached you find the unvalidated analytical data from Site 27 
tier 1 samples.  As you may recall, seven tier 1 samples were collected 20 feet 
from the former thermal destructor's concrete pad and the six tier 2 samples 
were collected 40 feet from the pad.  In the event that the tier 1 samples 
exceeded the RBCs we would analyze tier 2 samples.  The detections were 
compared against the adjusted RBC (decreased by 1 order of magnitude to 
reach an HI of 0.1 for synergistic effects for non-carcinogens) and the 95% UTL 
NSF-IH background concentrations (surface soils).  The shaded samples in the 
exceed table exceed both the background and adjusted RBC.  All except for SS-
10, and SS-11 exceed both criteria for arsenic, and SS-06 and SS-07 exceed 
both criteria for lead.  Per the work plan, it is my recommendation that we 
analyze the tier 2 samples.
 
Jennifer Myers
Project Hydrogeologist
CH2M HILL
15010 Conference Center Drive
Suite 200
Chantilly, VA 20151
Phone: 703-376-5203
Mobile: 703-772-4816



Fax: 703-376-5703
 



From: Curtis DeTore

To: Myers, Jennifer/WDC; Kasim, Margaret/WDC; shawn.a.
jorgensen@navy.mil; 

CC: English, Chris/STL; Burgess, John/BOS; Orenshaw.
Dennis@epamail.epa.gov; joseph.rail@navy.mil; 

Subject: RE: Unvalidated Results from Indian Head Site 27

Date: Tuesday, August 28, 2007 4:02:29 PM

Attachments:

I also agree that analyzing for As is prudent.  MDE can go with either 
sampling only for As or sampling for TAL Metals.  Let's see what the EPA 
says. 
 
>>> <Margaret.Kasim@CH2M.com> 08/27/07 1:00 PM >>> 
Curtis and Dennis - just checking to see where you are in your 
decision. 
We have to notify the lab as to what they should do with the samples. 
Thanks. 
 
 
Margaret 
 
-----Original Message----- 
From: Jorgensen, Shawn A CIV NDW [mailto:shawn.a.jorgensen@navy.mil] 
Sent: Monday, August 20, 2007 4:08 PM 
To: Myers, Jennifer/WDC 
Cc: English, Chris/STL; Burgess, John/BOS; Kasim, Margaret/WDC; Rail, 
Joseph CIV (NAVFACWASH); cdetore@mde.state.md.us; 
Orenshaw.Dennis@epamail.epa.gov 
Subject: RE: Unvalidated Results from Indian Head Site 27 
 
Jennifer, 
 
I tend to agree with Joe that we should only sample for arsenic in the 
Tier 2 locations based on his reasoning below.  However, I would like 
to 
hear from Curtis and Dennis on this matter. 
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V/R, 
Shawn 
 
-----Original Message----- 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Friday, August 17, 2007 8:48 
To: Rail, Joseph CIV (NAVFACWASH); Jorgensen, Shawn A CIV NDW; 
cdetore@mde.state.md.us; Orenshaw.Dennis@epamail.epa.gov 
Cc: chris.english@ch2m.com; john.burgess@ch2m.com; 
jennifer.myers@ch2m.com 
Subject: RE: Unvalidated Results from Indian Head Site 27 
 
I have not left yet:-). Here is one more e-mail. Please let Jennifer 
Myers (she is copied on this email) know how to proceed. She has to 
inform the lab as to what we want done. Thanks. 
 
Margaret 
 
 
________________________________ 
 
From: Rail, Joseph CIV (NAVFACWASH) [mailto:joseph.rail@navy.mil] 
Sent: Wednesday, August 15, 2007 4:23 PM 
To: Kasim, Margaret/WDC; Jorgensen, Shawn A CIV NDW; 
cdetore@mde.state.md.us; Orenshaw.Dennis@epamail.epa.gov 
Cc: English, Chris/STL; Burgess, John/BOS 
Subject: RE: Unvalidated Results from Indian Head Site 27 
 
 
After looking at the results, lead concentrations are not extremely 
high 
and only 2 samples (conc. 498 & 487) exceed the RBC of 400. All of the 
other metals are well below the RBCs. Given this information, I 
wouldn't 
object to only sampling for arsenic in Tier 2 samples. 
 
________________________________ 
 
From: Margaret.Kasim@CH2M.com [mailto:Margaret.Kasim@CH2M.com] 
Sent: Tuesday, August 14, 2007 3:23 PM 
To: Rail, Joseph CIV (NAVFACWASH); Jorgensen, Shawn A CIV NDW; 
cdetore@mde.state.md.us; Orenshaw.Dennis@epamail.epa.gov 
Cc: chris.english@ch2m.com; john.burgess@ch2m.com 

mailto:Margaret.Kasim@CH2M.com
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Subject: FW: Unvalidated Results from Indian Head Site 27 
 
 
Team - Please see Jennifer's email below and the attached table. For 
ease to review, I have attached the figure showing the proposed sample 
locations taken from the work plan. I have also extracted the 
rationale 
and objectives of the investigation from the work plan and provided 
them 
below. 
 
 
 
Rationale 
Site 27: In 2005, four soil borings were advanced to depths ranging 
from 
10 to 14 feet bgs. One soil sample was collected from each boring and 
analyzed for unsymmetrical dimethylhydrazine (UDMH), hydrazine, target 
analyte list (TAL) metals, target compound list (TCL) semivolatile 
organic compounds (SVOCs), TCL volatile organic compounds (VOCs), 
explosives (including nitroglycerin and nitroguanidine), total organic 
carbon (TOC), and pH. 
 
Neither UDMH nor hydrazine, the anticipated chemicals of potential 
concern, was detected in soil at Site 27. However, based on arsenic 
concentrations observed in the samples, the Indian Head Installation 
Restoration Team (IHIRT) agreed to collect surface soil samples to 
delineate the extent of metals at the site. In June 2006, five surface 
soil samples were collected and analyzed for TAL metals. The results 
are 
presented in the SSP Report. The report identified potential human 
health and ecological risks associated with metals in surface soil, 
specifically arsenic, cadmium, chromium, lead, and zinc. 
 
Objectives 
Site 27 
 
*         Characterize the nature and extent of metals in surface soil 
around the concrete pad. 
 
*         Perform human health and ecological risk screenings to 
assess 
whether detected constituents in site soils pose potential risks to 



human health and ecological receptors. 
 
We can analyze the Tier 2 samples for metals or just for arsenic, if 
the 
Team is comfortable making that decision.Please advise as to how we 
should proceed by tomorrow. Thanks. 
 
Margaret 
 
 
________________________________ 
 
From: Myers, Jennifer/WDC 
Sent: Tuesday, August 14, 2007 3:06 PM 
To: Kasim, Margaret/WDC 
Subject: Unvalidated Results from Indian Head Site 27 
 
 
Hello Margaret.  Attached you find the unvalidated analytical data 
from 
Site 27 tier 1 samples.  As you may recall, seven tier 1 samples were 
collected 20 feet from the former thermal destructor's concrete pad 
and 
the six tier 2 samples were collected 40 feet from the pad.  In the 
event that the tier 1 samples exceeded the RBCs we would analyze tier 
2 
samples.  The detections were compared against the adjusted RBC 
(decreased by 1 order of magnitude to reach an HI of 0.1 for 
synergistic 
effects for non-carcinogens) and the 95% UTL NSF-IH background 
concentrations (surface soils).  The shaded samples in the exceed 
table 
exceed both the background and adjusted RBC.  All except for SS-10, 
and 
SS-11 exceed both criteria for arsenic, and SS-06 and SS-07 exceed 
both 
criteria for lead.  Per the work plan, it is my recommendation that we 
analyze the tier 2 samples. 
 
Jennifer Myers 
Project Hydrogeologist 
CH2M HILL 
15010 Conference Center Drive 



Suite 200 
Chantilly, VA 20151 
Phone: 703-376-5203 
Mobile: 703-772-4816 
Fax: 703-376-5703 
 
----------------------------------------------------- 
The information contained in this communication may be confidential, is intended only 
for the use of the recipient named above, and may be legally privileged. 
If the reader of this message is not the intended recipient, you are hereby notified that any 
dissemination, distribution, or copying of this communication, or any of its contents, is 
strictly prohibited. 
If you have received this communication in error, please re-send this communication to 
the sender and delete the original message and any copy of it from your computer system. 
Thank you. 
----------------------------------------------------- 
<<<<GWIASIG 0.07>>>> 



From: Kasim, Margaret/WDC

To: Orenshaw.Dennis@epamail.epa.gov; 

CC: cdetore@mde.state.md.us; English, Chris/STL; Burgess, John/
BOS; joseph.rail@navy.mil; shawn.a.jorgensen@navy.mil; 
Myers, Jennifer/WDC; 

Subject: RE: FW: Invalidated Results from Indian Head Site 27

Date: Thursday, August 30, 2007 2:55:00 PM

Attachments:

Thanks Dennis.  
 
Based on the everyone's feedback, the Tier 2 samples will be analyzed only for arsenic. 
 
Margaret 
 
-----Original Message----- 
From: Orenshaw.Dennis@epamail.epa.gov [mailto:Orenshaw.Dennis@epamail.epa.gov] 
Sent: Thursday, August 30, 2007 2:40 PM 
To: Kasim, Margaret/WDC 
Cc: cdetore@mde.state.md.us; English, Chris/STL; Burgess, John/BOS; joseph.
rail@navy.mil; shawn.a.jorgensen@navy.mil 
Subject: Re: FW: Invalidated Results from Indian Head Site 27 
 
Margaret: 
Based on the sample results, I would be Ok with analyzing for arsenic only in the tier II 
samples. 
Dennis 
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From: Curtis DeTore

To: Myers, Jennifer/WDC; orenshaw.dennis@epamail.epa.gov; 
joseph.rail@navy.mil; 

CC: Kasim, Margaret/WDC; 

Subject: Re: Documentation of Path Forward discussion for IH Site 27

Date: Wednesday, September 10, 2008 11:21:23 AM

Attachments:

Sounds good to me. 
 
Curtis DeTore 
Section Head 
Federal Facilities Division 
Hazardous Waste Program 
 
 
>>> <Jennifer.Myers@CH2M.com> 9/9/2008 3:45 PM >>> 
Hello Team.  I would like to take a minute of your time to make sure that we all fully 
understand and accept the decisions that were made on today's call.  As I understand it, 
the team feels that we have sufficient data to delineate both the chromium and arsenic 
impacted areas at this site.  We further decided that the chromium impacted area and 
subsequent removal line will fall between either the Tiers 2-3 or Tiers 3-4.  The Arsenic 
removal line will be a bit further out and fall between Tiers 3-4 but extend out to include 
a couple Tier 4 points. 
 
Does this sound right to everyone? 
 
Jennifer Myers 
CH2M HILL Inc. 
15010 Conference Center Drive 
Suite 200 
Chantilly, VA 20151 
Phone: 703-376-5203 
Mobile: 703-772-4816 
Fax: 703-376-5703 
 
 
 
----------------------------------------------------- 
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The information contained in this communication may be confidential, is intended only 
for the use of the recipient named above, and may be legally privileged. 
If the reader of this message is not the intended recipient, you are hereby notified that any 
dissemination, distribution, or copying of this communication, or any of its contents, is 
strictly prohibited. 
If you have received this communication in error, please re-send this communication to 
the sender and delete the original message and any copy of it from your computer system. 
Thank you. 
----------------------------------------------------- 
<<<<GWIASIG 0.07>>>> 



From: Rail, Joseph P CIV NAVFAC Washington

To: Myers, Jennifer/WDC; cdetore@mde.state.md.us; orenshaw.
dennis@epamail.epa.gov; 

CC: Kasim, Margaret/WDC; nathan.delong@navy.mil; 

Subject: RE: Documentation of Path Forward discussion for IH Site 27

Date: Wednesday, September 10, 2008 10:37:15 AM

Attachments:

Yes.
 

From: Jennifer.Myers@CH2M.com [mailto:Jennifer.Myers@CH2M.com]  
Sent: Tuesday, September 09, 2008 15:45 
To: Rail, Joseph P CIV NAVFAC Washington; cdetore@mde.state.md.us; 
orenshaw.dennis@epamail.epa.gov 
Cc: Margaret.Kasim@CH2M.com 
Subject: Documentation of Path Forward discussion for IH Site 27 
 
Hello Team.  I would like to take a minute of your time to make sure that we all 
fully understand and accept the decisions that were made on today's call.  As I 
understand it, the team feels that we have sufficient data to delineate both the 
chromium and arsenic impacted areas at this site.  We further decided that the 
chromium impacted area and subsequent removal line will fall between either the 
Tiers 2-3 or Tiers 3-4.  The Arsenic removal line will be a bit further out and fall 
between Tiers 3-4 but extend out to include a couple Tier 4 points.
 
Does this sound right to everyone?
 
Jennifer Myers
CH2M HILL Inc.
15010 Conference Center Drive
Suite 200
Chantilly, VA 20151
Phone: 703-376-5203
Mobile: 703-772-4816
Fax: 703-376-5703
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From: Orenshaw.Dennis@epamail.epa.gov

To: Myers, Jennifer/WDC; 

CC: cdetore@mde.state.md.us; joseph.rail@navy.mil; Kasim, 
Margaret/WDC; 

Subject: Re: Documentation of Path Forward discussion for IH Site 27

Date: Thursday, September 11, 2008 8:19:38 AM

Attachments:

I agree. 
 
 
 
 
             <Jennifer.Myers@ 
             CH2M.com> 
                                                                     To 
             09/09/2008 03:45         <joseph.rail@navy.mil>, 
             PM                       <cdetore@mde.state.md.us>, Dennis 
                                      Orenshaw/R3/USEPA/US@EPA 
                                                                     cc 
                                      <Margaret.Kasim@CH2M.com> 
                                                                Subject 
                                      Documentation of Path Forward 
                                      discussion for IH Site 27 
 
 
 
 
 
 
 
 
 
 
Hello Team.  I would like to take a minute of your time to make sure 
that we all fully understand and accept the decisions that were made on 
today's call.  As I understand it, the team feels that we have 
sufficient data to delineate both the chromium and arsenic impacted 
areas at this site.  We further decided that the chromium impacted area 
and subsequent removal line will fall between either the Tiers 2-3 or 
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Tiers 3-4.  The Arsenic removal line will be a bit further out and fall 
between Tiers 3-4 but extend out to include a couple Tier 4 points. 
 
Does this sound right to everyone? 
 
Jennifer Myers 
CH2M HILL Inc. 
15010 Conference Center Drive 
Suite 200 
Chantilly, VA 20151 
Phone: 703-376-5203 
Mobile: 703-772-4816 
Fax: 703-376-5703 
 
 
 



From: Myers, Jennifer/WDC

To: "Nate Delong (e-mail)"; "DeTore, Curtis"; "Joseph Rail 
C21EC (Joseph.Rail@navy.mil)"; "Dennis Orenshaw"; 

CC: Kasim, Margaret/WDC; 

Subject: RE: Abbreviated Work Plan for additional investigations at 
Sites 19, 27, and SWMU 14

Date: Monday, July 07, 2008 12:57:00 PM

Attachments: Figure1.pdf 
Figure2.pdf 
Figure3.pdf 

The figures..... 
 

From: Myers, Jennifer/WDC  
Sent: Monday, July 07, 2008 12:56 PM 
To: 'Nate Delong (e-mail)'; 'DeTore, Curtis'; 'Joseph Rail C21EC (Joseph.
Rail@navy.mil)'; 'Dennis Orenshaw' 
Cc: Kasim, Margaret/WDC 
Subject: Abbreviated Work Plan for additional investigations at Sites 19, 27, 
and SWMU 14 
 
Hello Team. This email serves as a work plan for the additional investigations at 
Sites 19, 27, and SWMU 14. It presents the sampling approach for collecting and 
analyzing various environmental media from the three sites, as agreed to during 
the IHIRT conference call on May 8, 2008.
 
Site 19
 
Objective: Determine nitroglycerine and lead concentrations in soil at sufficient 
resolutions to delineate the lateral and longitudinal extents along the drainage 
way for a possible removal action.  
 
Sampling Approach: The sampling approach will consist of sampling north and 
south of Silo Road, as follows:
 
North of Silo Road

•       6 stations/transects (5 stations were proposed at the 
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May meeting, but the IHIRT recommended adding a 6th location 
between IS19DP04 and Silo Road).

•         IS19DP01 through IS10DP03 – At each location, a total of 
4 surface (0 to 0.5 foot) soil samples will be collected from 2 and 
4 feet on each side of the drainage way centerline for 
nitroglycerine analysis (Figure 1). Samples were previously 
collected from the centerline and analyzed; thus, samples will 
not be collected from the centerline during this field effort.

•         IS19DP04 – surface and subsurface (2 to 3- and  5 to 6-foot 
depth intervals) soil samples from 2 and 4 feet of the drainage 
way centerline for lead analysis. Centerline samples were 
previously collected and analyzed.  A total of 4 surface soil and 
8 subsurface soil samples will be collected along this transect. 

•         New location between IS19DP03 and IS19DP04 – surface 
and subsurface soil samples from the center and from 2 and 4 
feet from the drainage way centerline for lead and nitroglycerin 
analyses. A total of 5 surface soil and 10 subsurface soil 
samples will be collected along this transect. 

•         New location between IS19DP04 and Silo Road – Adding 
this location was discussed during the May meeting. Surface 
and subsurface soil samples from the center and from 2 and 4 
feet from the drainage way centerline for lead and nitroglycerin 
analyses. A total of 5 surface soil and 10 subsurface soil 
samples will be collected along this transect.

South of Silo Road 
•         3 stations/transects. Sampling was previously conducted 
north of Silo Road. Because lead was detected at IS19DP04, it 
was agreed that an additional investigation should be conducted 
south of the road to determine the extent of contamination 
beyond the road. 

•        At each location and along each transect, a total of 5 
surface soil and 10 subsurface soil samples will be collected 



from the centerline and from 2 and 4 feet on each side of the 
drainage way centerline for lead and nitroglycerine analyses 
(Figure 1). At the May meeting, the samples were proposed only 
for lead analysis because only lead exceeded the action level at 
IS19DP04 (across Silo Road). Per EPA's recommendation, the 
samples will also be analyzed for nitroglycerine, as data does 
not exist for nitroglycerin to the south of the road.  

Data Analysis and Interpretation
•         Samples will be analyzed using a tiered approach. Surface soil 
samples from locations south of Silo Road, and surface and 
subsurface soil samples from the 2-foot locations will be 
analyzed on a 7-day TAT 

•         The results will be compared to EPA Region III RBCs

•         If the concentrations are higher than the RBCs, then the 4-
foot location samples will be analyzed

Site 27
 
Objective: Characterize the extent of arsenic and chromium in 
surface soil around the concrete pad for a possible removal action

Sampling Approach: Figure 2 shows the sampling 
locations. Samples will be collected as follows:  

•         12 Tier 3 samples will be collected approximately 60 
feet from the concrete pad

•         11 Tier 4 samples will be collected approximately 80 
feet from the concrete pad

•         13 Tier 5 samples will be collected approximately 100 
feet from the concrete pad

 
Data Analysis and Interpretation

•         Samples will be analyzed using a tiered approach. Tier 3 
samples will be analyzed for arsenic and chromium on a 7-day 



TAT

•         Results will be compared to RBCs

•         If the concentrations are higher than the RBCs, the Tier 4 
samples will be analyzed. If the Tier 4 sample results are higher 
than the RBC, then the Tier 5 samples will be analyzed. 

The IHIRT accepted the sampling approach with no changes. 
 
SWMU 14
 
Objective: Characterize the extent of cobalt in groundwater
Sampling Approach: 

•         Setup a grid with 50-foot spacing (Figure 3)

•         Collect a groundwater sample from approximately the center 
of each grid (where no data currently exists) using hollow stem 
auger  

•         20 samples from the grid

•         3 upgradient samples (during the May meeting, one of the 
sample locations was moved and another included, which 
increased the number from 2 to 3)

•         Analyze all samples for total and dissolved cobalt

Unvalidated data will be presented to the IHIRT via e-mails. The data, 
however, will be validated by a third-party data validator for inclusion in 
the revised draft technical memorandum. FYI - a draft technical 
memorandum entitled Additional Investigations at Site 19, Site 27, and Stump 
Neck SWMU 14 at Naval Support Facility, Indian Head, Indian Head, 
Maryland was submitted to the IHIRT in March 2008.  
 
Note that sampling, sample handling and shipping, decontamination, and IDW 
handling will be done in accordance with standard operating procedures 
outlined in Tetra Tech's "Master Plans for Installation Restoration Program 
Environmental Investigations, Naval District Washington, Indian Head, Indian 
Head Head" dated June 2004. All other procedures will follow 
previous practices. The appropriate QA/QC samples will be collected. 



 
This work is proposed to start on July 28, 2008 and be completed on August 8, 
2008.   
 
How about we go with the old thumbs up or thumbs down approach? Please let 
me know by July 15, 2008, as we are planning on being out in the field the week 
of July 28. Thanks.  
 
 
Jennifer Myers
CH2M HILL Inc.
15010 Conference Center Drive
Suite 200
Chantilly, VA 20151
Phone: 703-376-5203
Mobile: 703-772-4816
Fax: 703-376-5703
 



From: Orenshaw.Dennis@epamail.epa.gov

To: Myers, Jennifer/WDC; 

CC: cdetore@mde.state.md.us; joseph.rail@navy.mil; Kasim, 
Margaret/WDC; nathan.delong@navy.mil; 

Subject: Re: Recap of Sites 19, 27, and SWMU 14 discussion

Date: Tuesday, December 16, 2008 3:25:29 PM

Attachments: Document.pdf 

I concur with the proposed path forward. 
Dennis 
 
 
 
                                                                        
             <Jennifer.Myers@                                           
             CH2M.com>                                                  
                                                                     To 
             12/12/2008 02:47         Dennis Orenshaw/R3/USEPA/US@EPA,  
             PM                       <joseph.rail@navy.mil>,           
                                      <nathan.delong@navy.mil>,         
                                      <cdetore@mde.state.md.us>         
                                                                     cc 
                                      <Margaret.Kasim@CH2M.com>         
                                                                Subject 
                                      Recap of Sites 19, 27, and SWMU   
                                      14 discussion                     
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        
 
 
 
 
Hello Team. This email recaps the consensus reached by the team on Sites 
19 and 27, and SWMU 14. It also serves as a work plan for the additional 
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sampling and analysis to be performed at Site 19. 
 
Site 19: Based on the most recent discussion during the partnering 
meeting on Dec. 3, 2008, the team agreed that because the bank is 
clearly defined to the southwest of the ditch in the area of Transect 2, 
we will propose to excavate to the bank in an EE/CA; hence, we will not 
collect additional samples in this area. With respect to the northeast, 
we will collect 5 samples from the locations shown on the attached 
figure. Two samples will be collected in locations along transect 2 to 
further delineate the extent of contamination in the transect 2 area. 
One sample will be collected north east of transect 1 to verify values 
observed in previous samples.  The remaining 2 samples will be collected 
northeast of IS19SS01 in which elevated nitroglycerine levels were 
observed in 2005. The data from these 5 samples will further delineate 
the extent of the EE/CA excavation north and northeast of the stream. 
 
Site 27: Based on a review of the additional data during a con call on 
Sep 8, 2008 it was agreed that the extent of chromium and arsenic 
contamination had been adequately delineated. An email documenting this 
agreement is attached. 
 
SWMU 14: EPA wants the cobalt data to be screened  against: the RSL 
rather than the 2005 RBC value. Because the RSL is much lower than the 
RBC, which results in a toxicity value that is about two orders of 
magnitude lower than that for the RBC, the Team agreed during the Dec 3, 
2008 partnering meeting that the site should be moved to the RI/FS. 
 
Path Forward: Additional sampling will be conducted at Site 19 on 
December 22, 2008.  Samples collected will be analyzed for 
nitroglycerine on a 14 day turn around time.  Results from this sampling 
event as well as the other sampling events will be incorporated into a 
tech memo to be presented to the team in early 2009. 
 
Jennifer Myers 
CH2M HILL Inc. 
15010 Conference Center Drive 
Suite 200 
Chantilly, VA 20151 
Phone: 703-376-5203 
Mobile: 703-772-4816 
Fax: 703-376-5703 
 (See attached file: Document.pdf) 



----- Message from <Orenshaw.Dennis@epamail.epa.gov> on Thu, 11 Sep 2008 
06:19:32 -0600 ----- 
                                                                        
    To: <Jennifer.Myers@CH2M.com>                                       
                                                                        
    cc: <cdetore@mde.state.md.us>, <joseph.rail@navy.mil>,              
        <Margaret.Kasim@CH2M.com>                                       
                                                                        
 Subjec Re: Documentation of Path Forward discussion for IH Site 27     
     t:                                                                 
                                                                        
 
I agree. 
 
 
 
 
             <Jennifer.Myers@ 
             CH2M.com> 
                                                                     To 
             09/09/2008 03:45         <joseph.rail@navy.mil>, 
             PM                       <cdetore@mde.state.md.us>, Dennis 
                                      Orenshaw/R3/USEPA/US@EPA 
                                                                     cc 
                                      <Margaret.Kasim@CH2M.com> 
                                                                Subject 
                                      Documentation of Path Forward 
                                      discussion for IH Site 27 
 
 
 
 
 
 
 
 
 
 
Hello Team.  I would like to take a minute of your time to make sure 
that we all fully understand and accept the decisions that were made on 
today's call.  As I understand it, the team feels that we have 
sufficient data to delineate both the chromium and arsenic impacted 
areas at this site.  We further decided that the chromium impacted area 
and subsequent removal line will fall between either the Tiers 2-3 or 



Tiers 3-4.  The Arsenic removal line will be a bit further out and fall 
between Tiers 3-4 but extend out to include a couple Tier 4 points. 
 
Does this sound right to everyone? 
 
Jennifer Myers 
CH2M HILL Inc. 
15010 Conference Center Drive 
Suite 200 
Chantilly, VA 20151 
Phone: 703-376-5203 
Mobile: 703-772-4816 
Fax: 703-376-5703 
 
 
 



From: Myers, Jennifer/WDC

To: "Dennis Orenshaw"; "Rail, Joseph P CIV NAVFAC 
Washington"; "Nate Delong (e-mail)"; "cdetore@mde.state.md.
us"; 

CC: Kasim, Margaret/WDC; 

Subject: Recap of Sites 19, 27, and SWMU 14 discussion

Date: Friday, December 12, 2008 2:47:00 PM

Attachments: Document.pdf 
Re Documentation of Path Forward discussion for IH Site 27.
msg 

Hello Team. This email recaps the consensus reached by the team on Sites 19 
and 27, and SWMU 14. It also serves as a work plan for the additional sampling 
and analysis to be performed at Site 19.
 
Site 19: Based on the most recent discussion during the partnering meeting on 
Dec. 3, 2008, the team agreed that because the bank is clearly defined to the 
southwest of the ditch in the area of Transect 2, we will propose to excavate to 
the bank in an EE/CA; hence, we will not collect additional samples in this area. 
With respect to the northeast, we will collect 5 samples from the locations shown 
on the attached figure. Two samples will be collected in locations along transect 
2 to further delineate the extent of contamination in the transect 2 area. One 
sample will be collected north east of transect 1 to verify values observed in 
previous samples.  The remaining 2 samples will be collected northeast of 
IS19SS01 in which elevated nitroglycerine levels were observed in 2005. The 
data from these 5 samples will further delineate the extent of the EE/CA 
excavation north and northeast of the stream.
 
Site 27: Based on a review of the additional data during a con call on Sep 8, 
2008 it was agreed that the extent of chromium and arsenic contamination had 
been adequately delineated. An email documenting this agreement is attached.
 
SWMU 14: EPA wants the cobalt data to be screened  against the RSL rather 
than the 2005 RBC value. Because the RSL is much lower than the RBC, which 
results in a toxicity value that is about two orders of magnitude lower than that 
for the RBC, the Team agreed during the Dec 3, 2008 partnering meeting that 
the site should be moved to the RI/FS. 
 

mailto:orenshaw.dennis@epamail.epa.gov
mailto:joseph.rail@navy.mil
mailto:joseph.rail@navy.mil
mailto:nathan.delong@navy.mil
mailto:cdetore@mde.state.md.us
mailto:cdetore@mde.state.md.us
mailto:/o=CH2MHILL/ou=NAMERICA/cn=Recipients/cn=mkasim






Re: Documentation of Path Forward discussion for IH Site 27

		From

		Orenshaw.Dennis@epamail.epa.gov

		To

		Myers, Jennifer/WDC

		Cc

		cdetore@mde.state.md.us; joseph.rail@navy.mil; Kasim, Margaret/WDC

		Recipients

		Jennifer.Myers@CH2M.com; cdetore@mde.state.md.us; joseph.rail@navy.mil; Margaret.Kasim@CH2M.com



I agree.














             <Jennifer.Myers@


             CH2M.com>


                                                                     To


             09/09/2008 03:45         <joseph.rail@navy.mil>,


             PM                       <cdetore@mde.state.md.us>, Dennis


                                      Orenshaw/R3/USEPA/US@EPA


                                                                     cc


                                      <Margaret.Kasim@CH2M.com>


                                                                Subject


                                      Documentation of Path Forward


                                      discussion for IH Site 27
































Hello Team.  I would like to take a minute of your time to make sure


that we all fully understand and accept the decisions that were made on


today's call.  As I understand it, the team feels that we have


sufficient data to delineate both the chromium and arsenic impacted


areas at this site.  We further decided that the chromium impacted area


and subsequent removal line will fall between either the Tiers 2-3 or


Tiers 3-4.  The Arsenic removal line will be a bit further out and fall


between Tiers 3-4 but extend out to include a couple Tier 4 points.





Does this sound right to everyone?





Jennifer Myers


CH2M HILL Inc.


15010 Conference Center Drive


Suite 200


Chantilly, VA 20151


Phone: 703-376-5203


Mobile: 703-772-4816


Fax: 703-376-5703


















Path Forward: Additional sampling will be conducted at Site 19 on December 22, 
2008.  Samples collected will be analyzed for nitroglycerine on a 14 day turn 
around time.  Results from this sampling event as well as the other sampling 
events will be incorporated into a tech memo to be presented to the team in early 
2009.
 
Jennifer Myers
CH2M HILL Inc.
15010 Conference Center Drive
Suite 200
Chantilly, VA 20151
Phone: 703-376-5203
Mobile: 703-772-4816
Fax: 703-376-5703
 



 

Attachment C 
Raw Analytical Data 

 



Indian Head
Site 19

Final Surface and Sub-surface Soil Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 66 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA
HMX 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U 99 U 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 6,300 U 6,000 U 5,900 U 33,000 6,100 U 200,000 6,000 U 130,000 UJ 130,000 UJ NA 5,500 240,000 28,000 4,000 U 4,000 U 980,000 270,000 350,000 360,000 330,000 4,000 U 23,000
Nitroguanidine 130 U 120 U 130 U 120 U 130 U 130 U 130 U 130 U 120 U NA NA NA NA NA NA NA NA NA NA NA NA NA
RDX 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetryl 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Metals (MG/KG)
Aluminum 14,100 10,200 10,000 16,400 19,000 14,800 15,100 10,100 8,550 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 0.67 UL 0.59 UL 0.62 UL 0.67 UL 0.62 UL 0.59 UL 0.6 UL 0.67 UL 0.6 UL NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 9.4 K 3.4 K 3.9 K 7.4 K 11.5 K 9.8 K 9.7 K 9.5 K 4.2 K NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium 51.9 76.7 71.6 64.2 79.8 79.6 49.5 42.7 49.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 0.48 J 0.37 J 0.37 J 0.49 J 0.66 J 0.77 J 0.75 J 0.38 J 0.41 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 0.057 U 0.054 J 0.053 U 0.057 U 0.053 U 0.15 J 0.052 U 0.26 J 0.1 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium 517 J 404 J 398 J 765 J 810 J 763 J 86.6 B 2,030 296 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 22.3 17.4 16.8 24 30 26.5 30.1 15.3 12.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 6.9 J 7.3 J 6.8 J 12.1 9 21.3 3.2 J 13.8 5.6 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 9.7 K 10 K 9.6 K 16.5 K 13.2 K 30 K 21.9 K 13.9 K 8.6 K NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide 0.19 U 0.16 U 0.17 U 0.2 U 0.17 U 0.16 U 0.16 U 0.19 U 0.19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron 24,100 20,000 21,300 24,400 37,800 25,300 41,400 30,600 11,500 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 32.3 8.3 9.1 119 32.1 275 15.5 579 573 17.3 L NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium 1,380 J 1,740 J 1,650 J 1,100 J 1,310 J 1,050 J 765 J 816 J 580 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 68.4 135 149 229 149 546 62.7 1,040 79.2 NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.033 J 0.019 U 0.019 U 0.019 U 0.07 0.058 0.018 U 0.084 0.05 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 7.7 8.3 8.2 8.7 8.7 11.1 9.7 9 5 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium 890 J 641 J 653 J 889 J 1,070 J 768 J 999 J 534 J 418 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 0.67 UL 0.59 UL 0.62 UL 0.67 UL 0.62 UL 0.59 UL 0.6 UL 0.67 UL 0.6 UL NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 0.11 U 0.1 U 0.11 U 0.11 U 0.11 U 0.1 U 0.1 U 0.11 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium 81.6 B 112 B 95.9 B 81.3 B 74.9 B 90.3 B 105 B 86.6 B 78.3 B NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 0.9 U 0.79 U 0.84 U 0.9 U 0.84 U 0.79 U 0.81 U 0.89 U 0.81 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 39.1 29.3 30.5 41.9 51.5 41.7 41.4 32 21.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 34.4 27.9 27.5 54.2 44 79.3 34.4 63.4 30.2 NA NA NA NA NA NA NA NA NA NA NA NA NA

Wet Chemistry (MG/KG)
% Solids 79 84 84 80 82 84 84 76 79 79 NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

B - Analyte not detected above 
the level reported in blanks

J - Analyte present, value may 
or may not be accurate or 
precise
K - Analyte present, value may 
be biased high, actual value 
may be lower
L - Analyte present, value may 
be biased low, actual value 
may be higher
MG/KG - Milligrams per 
kilogram
NA - Not analyzed
U - The material was analyed 
for, but not detected
UG/KG - Micrograms per 
kilogram
UJ - Analyte not detected, 
quantitation limit may be 
inaccurate
UL - Analyte not detected, 
quantitation limit is probably 
higher
Shading indicates detection

IS19DP13
IS19SS130001

09/15/08

IS19DP14
IS19SS140001

07/29/08
IS19SS110001P

07/29/08

IS19DP12
IS19SS120001

09/15/08

IS19DP11IS19DP10
IS19SS100001

07/29/08
IS19SS110001

07/29/08
IS19SS080001P

09/15/08

IS19DP09
IS19SS090001

09/15/08

IS19DP08IS19DP07
IS19SS070001

07/29/08
IS19SS080001

09/15/08

IS19DP05
IS19SS050001

09/15/08

IS19DP06
IS19SS060001

07/29/08

IS19DP04
IS19SB030203

07/10/07
IS19SS040001

07/10/07

IS19DP03
IS19SB040203

07/10/07
IS19SB040506

07/10/07
IS19SB020203

07/10/07
IS19SS030001

07/10/07

IS19DP02
IS19SB01P0203

07/10/07
IS19SS020001

07/10/07

IS19DP01
IS19SS010001

07/10/07
IS19SB010203

07/10/07

Page 1 of 4



Indian Head
Site 19

Final Surface and Sub-surface Soil Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitroglycerin
Nitroguanidine
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Solids

Notes:

B - Analyte not detected above 
the level reported in blanks

J - Analyte present, value may 
or may not be accurate or 
precise
K - Analyte present, value may 
be biased high, actual value 
may be lower
L - Analyte present, value may 
be biased low, actual value 
may be higher
MG/KG - Milligrams per 
kilogram
NA - Not analyzed
U - The material was analyed 
for, but not detected
UG/KG - Micrograms per 
kilogram
UJ - Analyte not detected, 
quantitation limit may be 
inaccurate
UL - Analyte not detected, 
quantitation limit is probably 
higher
Shading indicates detection

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

68,000 38,000 4,000 UJ 4,000 UJ 4,000 UJ 4,000 U 4,000 U 4,000 U 4,000 U 24,000 14,000 4,000 U 4,000 U 9,500 4,000 U 4,000 U 4,000 U 2,400 J 4,000 UJ 4,000 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 15.8 K 13.9 12.9 18.1 1,660 K 1,630 K 14.1 K 16.4 K 31.8 K 28.2 11 NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IS19SB220506
07/29/08

IS19SB200506
07/29/08

IS19DP22IS19DP21
IS19SS210001

09/15/08
IS19SS220001

07/29/08
IS19SB220203

07/29/0807/29/08
IS19SB190506

07/29/08
IS19SB200203

07/29/0807/30/08
IS19SS190001

07/29/08

IS19DP20
IS19SB190203

07/29/08
IS19SS200001

07/29/08

IS19DP19
IS19SS190001P

IS19DP15
IS19SS150001 IS19SS180001

07/29/08

IS19DP18
IS19SB180203

07/30/08
IS19SB180506

07/30/08
IS19SB180506P

IS19DP17
IS19SS170001

07/29/08
IS19SB170203

07/30/08
IS19SB170506

07/30/0809/15/08
IS19SS1500012

09/15/08
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Indian Head
Site 19

Final Surface and Sub-surface Soil Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitroglycerin
Nitroguanidine
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Solids

Notes:

B - Analyte not detected above 
the level reported in blanks

J - Analyte present, value may 
or may not be accurate or 
precise
K - Analyte present, value may 
be biased high, actual value 
may be lower
L - Analyte present, value may 
be biased low, actual value 
may be higher
MG/KG - Milligrams per 
kilogram
NA - Not analyzed
U - The material was analyed 
for, but not detected
UG/KG - Micrograms per 
kilogram
UJ - Analyte not detected, 
quantitation limit may be 
inaccurate
UL - Analyte not detected, 
quantitation limit is probably 
higher
Shading indicates detection

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4,000 U 4,000 U 4,000 U 4,800 4,000 U 4,000 U 4,000 U 11,000 4,000 U 23,000 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U 5,300 4,000 U 4,000 U 6,500 7,000
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
619 K 10.3 K 12.1 K 106 K 154 K 20.6 K 42.2 K NA NA 250 19.9 8.5 11.4 7.5 13.3 46.6 64 10.8 9.1 NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IS19DP31
IS19SS310001

09/15/08
IS19SB290506

07/30/08

IS19DP30
IS19SS300001

09/15/08

IS19DP29
IS19SS290001

07/30/08
IS19SB290203

07/30/08

IS19DP28
IS19SB280203

07/30/08
IS19SB280506

07/30/08
IS19SB280203P

07/30/08
IS19SS280001

07/30/08

IS19DP27IS19DP26
IS19SS260001

09/15/08
IS19SS270001

07/30/08
IS19SB270203

07/30/08
IS19SB270506

07/30/08

IS19DP25
IS19SS250001

09/15/08

IS19DP24
IS19SS240001P

07/29/08
IS19SB240506

07/29/08
IS19SS240001

07/29/08
IS19SB240203

07/29/08

IS19DP23
IS19SS230001

07/29/08
IS19SB230203

07/29/08
IS19SB230506

07/29/08
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Indian Head
Site 19

Final Surface and Sub-surface Soil Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitroglycerin
Nitroguanidine
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Solids

Notes:

B - Analyte not detected above 
the level reported in blanks

J - Analyte present, value may 
or may not be accurate or 
precise
K - Analyte present, value may 
be biased high, actual value 
may be lower
L - Analyte present, value may 
be biased low, actual value 
may be higher
MG/KG - Milligrams per 
kilogram
NA - Not analyzed
U - The material was analyed 
for, but not detected
UG/KG - Micrograms per 
kilogram
UJ - Analyte not detected, 
quantitation limit may be 
inaccurate
UL - Analyte not detected, 
quantitation limit is probably 
higher
Shading indicates detection

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

3,200 J 4,000 U 4,000 U 4,000 U 4,000 U 4,000 U NA 16,000 4,000 U 4,000 U 4,000 U 3,100 J 3,800 J
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
102 24.3 6.6 B 16.4 15.6 17 7.8 383 20.2 20.4 10.7 NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

IS19SS350001
09/15/08

IS19SS350001P
09/15/08

IS19DP35
IS19SB340203P

07/30/08
IS19SB340506

07/30/08

IS19DP34
IS19SS340001

07/30/08
IS19SB340203

07/30/08

IS19DP33
IS19SS330001

07/30/08
IS19SS330001P

07/30/08
IS19SB330203

07/30/08
IS19SB330506

07/30/08

IS19DP32
IS19SS320001

07/30/08
IS19SB320203

07/31/08
IS19SB320506

07/31/08
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Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG_L)
1,3,5-Trinitrobenzene 0.26 U 0.26 U
1,3-Dinitrobenzene 0.26 U 0.26 U
2,4,6-Trinitrotoluene 0.26 U 0.26 U
2,4-Dinitrotoluene 0.26 U 0.26 U
2,6-Dinitrotoluene 0.26 U 0.26 U
2-Amino-4,6-dinitrotoluene 0.26 U 0.26 U
2-Nitrotoluene 0.52 U 0.52 U
3-Nitrotoluene 0.52 U 0.52 U
4-Amino-2,6-dinitrotoluene 0.26 U 0.26 U
4-Nitrotoluene 0.52 U 0.52 U
HMX 0.52 U 0.52 U
Nitrobenzene 0.26 U 0.26 U
Nitroglycerin 1,000 U 1,000 U
Nitroguanidine 10 U 10 U
RDX 0.52 U 0.52 U
Tetryl 0.52 U 0.52 U

Total Metals (UG_L)
Aluminum 9,690 8,980
Antimony 3.5 U 3.5 U
Arsenic 10.8 11.2
Barium 62.6 J 59.7 J
Beryllium 0.33 J 0.21 J
Cadmium 0.3 U 0.3 U
Calcium 7,090 7,120
Chromium 13.3 12.1
Cobalt 6.4 J 5.3 J
Copper 54.3 52.3
Cyanide 5 U 5 U
Iron 12,900 11,600
Lead 148 121
Magnesium 3,510 J 3,450 J
Manganese 142 134
Mercury 0.1 U 0.1 U
Nickel 16.9 J 15.5 J
Potassium 4,080 L 4,080 L
Selenium 3.5 U 3.5 U
Silver 0.6 U 0.6 U
Sodium 3,080 J 3,220 J
Thallium 5.3 B 4.7 U
Vanadium 24 J 21.8 J
Zinc 139 136

Dissolved Metals (UG_L)
Aluminum 118 B 104 B
Antimony 3.5 U 3.5 U
Arsenic 3.6 U 5 J

IS19DP01
IS19GP010205

07/10/07
IS19GP01P0205

07/10/07

Table C-2
Analytical Results for In Situ Groundwater Sample at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland
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Station ID
Sample ID
Sample Date

IS19DP01
IS19GP010205

07/10/07
IS19GP01P0205

07/10/07

Table C-2
Analytical Results for In Situ Groundwater Sample at Site 19

Additional Investigations at Site 19, Site 27, and Stump Neck SWMU 14 
NSF-IH, Indian Head, Maryland

Barium 21.4 J 24.2 J
Beryllium 0.2 U 0.2 U
Cadmium 0.3 U 0.3 U
Calcium 6,120 6,900
Chromium 1.2 B 0.81 B
Cobalt 2.1 J 3 J
Copper 30.5 27.5
Iron 177 K 73 B
Lead 12.7 B 10.1 B
Magnesium 2,560 J 2,880 J
Manganese 116 143
Mercury 0.1 U 0.27
Nickel 8.1 J 8.6 J
Potassium 3,520 L 3,770 L
Selenium 3.5 U 3.5 U
Silver 0.6 U 0.6 U
Sodium 3,220 J 3,520 J
Thallium 4.7 U 4.7 U
Vanadium 0.72 J 0.98 J
Zinc 68 77.4

Notes:
U - Analyte not detected
J - Result may be estimated
B - Possible blank contamination
K - Reported value may be biased high
L - Reported value may be biased low
A shaded cell indicates that the constituent is detected.
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Indian Head
Site 27

Final Surface Soil Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum 7,600 7,490 7,490 8,300 8,240 9,300 31,600 6,970 7,090 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.1 L 0.85 L 0.67 L 0.94 L 1.2 L 0.55 L 0.6 UL 0.98 L 1.5 L NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 44.5 K 40.8 K 26 K 19.5 K 18.6 K 8.5 K 12.4 K 45 K 46.4 K 129 24.3 59.2 11.6 41.4 63 1.3 J 6 J 85.9 J 192 J 29.5 J 58.6 J
Barium 90.1 110 76.9 57.8 61.1 65.9 101 85.7 85.1 NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 0.42 J 0.4 J 0.31 J 0.29 J 0.27 J 0.24 J 0.32 J 0.52 J 0.43 J NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 1.5 0.92 0.61 J 0.54 J 0.5 J 0.47 J 0.52 J 0.64 J 0.66 J NA NA NA NA NA NA NA NA NA NA NA NA
Calcium 2,030 2,110 3,680 4,300 6,090 8,540 19,000 1,730 1,800 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 65.6 61.8 75.1 98.8 128 77.1 32.6 42.8 52.5 NA NA NA NA NA NA 8.1 J 25.7 J 18.5 J 16.9 J 45 J 26 J
Cobalt 9.3 13.2 11.5 15.4 15.6 12 4.1 J 8.3 8.4 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 48.3 K 44.8 K 43.3 K 35.1 K 33 K 32.4 K 23.4 K 27.5 K 28.8 K NA NA NA NA NA NA NA NA NA NA NA NA
Iron 21,600 19,600 15,300 16,500 16,200 16,300 9,180 17,300 18,100 NA NA NA NA NA NA NA NA NA NA NA NA
Lead 498 487 372 164 272 74 81.9 246 308 NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium 4,680 J 12,500 J 12,900 J 19,400 J 19,700 J 16,800 J 3,120 J 3,900 J 4,040 J NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 194 238 174 236 278 369 132 169 179 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 2.1 1.5 1.1 0.47 0.47 0.18 0.25 1.4 1.2 NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 71.5 142 142 199 203 114 40 59 59.8 NA NA NA NA NA NA NA NA NA NA NA NA
Potassium 720 J 677 J 578 J 530 J 501 J 1,660 J 619 J 740 J 763 J NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 0.65 L 0.58 L 0.53 UL 0.5 UL 0.52 UL 0.53 UL 0.61 L 0.56 UL 0.53 UL NA NA NA NA NA NA NA NA NA NA NA NA
Silver 1.3 J 0.79 J 0.61 J 0.33 J 0.3 B 0.11 B 0.12 B 0.89 J 0.87 J NA NA NA NA NA NA NA NA NA NA NA NA
Sodium 311 K 114 B 271 K 265 K 239 K 812 K 726 K 150 B 131 B NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 0.82 U 0.72 U 0.71 U 0.67 U 0.7 U 0.71 U 0.81 U 0.75 U 0.71 U NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 29 26.2 23.4 25.9 24.9 33.8 21 27.9 26.9 NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 319 234 147 116 122 86.5 214 160 170 NA NA NA NA NA NA NA NA NA NA NA NA

Wet Chemistry (MG/KG)
% Solids 87 98 98 97 98 98 86 96 96 95 88 92 98 96 87 NA NA NA NA NA NA

Notes:

B - Analyte not detected above 
the level reported in blanks

J - Analyte present, value may 
or may not be accurate or 
precise
K - Analyte present, value may 
be biased high, actual value 
may be lower
L - Analyte present, value may 
be biased low, actual value may 
be higher
MG/KG - Milligrams per 
kilogram
NA - Not analyzed
U - The material was analyed 
for, but not detected
UL - Analyte not detected, 
quantitation limit is probably 
higher
Shading indicates detection

IS27SS18
IS27SS180001

07/10/07

IS27SS16
IS27SS160001

07/10/07

IS27SS17
IS27SS170001

07/10/07

IS27SS14
IS27SS140001

07/10/07

IS27SS15
IS27SS150001

07/10/07
IS27SS12P0001

07/10/07

IS27SS13
IS27SS130001

07/10/0707/10/07

IS27SS12IS27SS10
IS27SS100001

07/10/07

IS27SS11
IS27SS110001

07/10/07
IS27SS120001

07/10/07

IS27SS09IS27SS07
IS27SS070001

07/10/07

IS27SS08
IS27SS080001

07/10/07
IS27SS090001

07/10/07
IS27SS09P0001

IS27SS06
IS27SS060001

07/10/07

IS27DP23
IS27SS230001

08/01/08

IS27DP24
IS27SS240001

08/01/08

IS27DP21
IS27SS210001

08/01/08

IS27DP22
IS27SS220001

08/01/08

IS27DP19
IS27SS190001

08/01/08

IS27DP20
IS27SS200001

08/01/08

Page 1 of 2



Indian Head
Site 27

Final Surface Soil Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Solids

Notes:

B - Analyte not detected above 
the level reported in blanks

J - Analyte present, value may 
or may not be accurate or 
precise
K - Analyte present, value may 
be biased high, actual value 
may be lower
L - Analyte present, value may 
be biased low, actual value may 
be higher
MG/KG - Milligrams per 
kilogram
NA - Not analyzed
U - The material was analyed 
for, but not detected
UL - Analyte not detected, 
quantitation limit is probably 
higher
Shading indicates detection

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

39.5 J 44.6 J 110 J 46.1 J 5.9 J 2.4 4.9 42.9 10.9 6.2 22.8 24.9 26.2 5.4 5.6
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

22.4 J 26.2 J 10.9 J 25.4 J 54.1 J 33.1 41.1 17 22.4 25.3 20.8 306 181 34.1 15.5
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IS27DP37
IS27SS370001

08/01/08
IS27SS350001P

08/01/08

IS27DP36
IS27SS360001

IS27DP33
IS27SS330001

08/01/08 08/01/08

IS27DP35IS27DP34
IS27SS340001

08/01/08
IS27SS350001

08/01/08

IS27DP31
IS27SS310001

08/01/08

IS27DP32
IS27SS320001

08/01/08

IS27DP29
IS27SS290001

08/01/08

IS27DP30
IS27SS300001

08/01/08

IS27DP27
IS27SS270001

08/01/08

IS27DP28
IS27SS280001

08/01/0808/01/08

IS27DP26
IS27SS260001

08/01/08

IS27DP25
IS27SS250001

08/01/08
IS27SS250001P
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Indian Head
SWMU 14

Final Groundwater Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
2-Butanone NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Acetone NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Benzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Bromoform NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Bromomethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide NA NA NA NA 10 U 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Chloroethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Chloroform NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Chloromethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Dibromochloromethane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane (Freon-12) NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Isopropylbenzene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Methyl acetate NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Methyl-tert-butyl ether (MTBE) NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Styrene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Toluene NA NA NA NA 10 U 10 U 10 UJ 7.6 J NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Trichlorofluoromethane(Freon-11) NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
Xylene, total NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA
trans-1,3-Dichloropropene NA NA NA NA 10 U 10 U 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA

Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA

IU14DP05 IU14DP14 IU14DP17
IU14GP172428

08/01/08

IU14DP15
IU14GP150012

09/16/08

IU14DP16
IU14GP162428

08/01/08
IU14GP140023

09/17/08
IU14GP140023P

09/17/08

IU14DP12
IU14GP122630

08/05/08

IU14DP13
IU14GP132428

08/05/08

IU14DP10
IU14GP102428

08/05/08

IU14DP11
IU14GP112832

09/18/08

IU14DP08
IU14GP080408

09/18/08

IU14DP09
IU14GP092428

09/16/08

IU14DP06
IU14GP062428

07/18/07

IU14DP07
IU14GP072528

07/18/07
IU14GP052630

07/11/07
IU14GP05P2630

07/11/07

IU14DP03
IU14GP030919

07/11/07

IU14DP04
IU14GP042832

07/11/07

IU14DP01
IU14GP012832

07/12/07

IU14DP02
IU14GP022428

07/12/07
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Indian Head
SWMU 14

Final Groundwater Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

IU14DP05 IU14DP14 IU14DP17
IU14GP172428

08/01/08

IU14DP15
IU14GP150012

09/16/08

IU14DP16
IU14GP162428

08/01/08
IU14GP140023

09/17/08
IU14GP140023P

09/17/08

IU14DP12
IU14GP122630

08/05/08

IU14DP13
IU14GP132428

08/05/08

IU14DP10
IU14GP102428

08/05/08

IU14DP11
IU14GP112832

09/18/08

IU14DP08
IU14GP080408

09/18/08

IU14DP09
IU14GP092428

09/16/08

IU14DP06
IU14GP062428

07/18/07

IU14DP07
IU14GP072528

07/18/07
IU14GP052630

07/11/07
IU14GP05P2630

07/11/07

IU14DP03
IU14GP030919

07/11/07

IU14DP04
IU14GP042832

07/11/07

IU14DP01
IU14GP012832

07/12/07

IU14DP02
IU14GP022428

07/12/07

2-Methylnaphthalene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2-Methylphenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
4-Bromophenyl-phenylether NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Acetophenone NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Atrazine NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde NA NA NA NA 12 U 11 U 11 U 6.7 J NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Caprolactam NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Di-n-butylphthalate NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Di-n-octylphthalate NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Fluorene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Isophorone NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Naphthalene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol NA NA NA NA 29 U 27 U 28 U 26 U NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Phenol NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethoxy)methane NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA NA 12 U 4.9 B 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
n-Nitroso-di-n-propylamine NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA
n-Nitrosodiphenylamine NA NA NA NA 12 U 11 U 11 U 11 U NA NA NA NA NA NA NA NA NA NA NA

Total Metals (UG/L)
Aluminum 10,600 K 25,100 K 7,340 24,100 810 2,230 7,580 K 1,240 K NA NA NA NA NA NA NA NA NA NA NA
Antimony 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U NA NA NA NA NA NA NA NA NA NA NA
Arsenic 3.6 U 26.5 7.6 J 28.8 3.6 U 3.6 U 3.6 U 3.6 U NA NA NA NA NA NA NA NA NA NA NA
Barium 191 J 339 183 J 294 123 J 131 J 95.8 J 97.9 J NA NA NA NA NA NA NA NA NA NA NA
Beryllium 1.7 J 6.9 0.9 J 5.6 0.2 U 0.2 U 1.1 J 0.4 J NA NA NA NA NA NA NA NA NA NA NA
Cadmium 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA NA NA NA NA NA NA NA NA NA
Calcium 10,800 15,500 19,100 28,000 26,400 30,700 13,900 7,540 NA NA NA NA NA NA NA NA NA NA NA
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Indian Head
SWMU 14

Final Groundwater Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

IU14DP05 IU14DP14 IU14DP17
IU14GP172428

08/01/08

IU14DP15
IU14GP150012

09/16/08

IU14DP16
IU14GP162428

08/01/08
IU14GP140023

09/17/08
IU14GP140023P

09/17/08

IU14DP12
IU14GP122630

08/05/08

IU14DP13
IU14GP132428

08/05/08

IU14DP10
IU14GP102428

08/05/08

IU14DP11
IU14GP112832

09/18/08

IU14DP08
IU14GP080408

09/18/08

IU14DP09
IU14GP092428

09/16/08

IU14DP06
IU14GP062428

07/18/07

IU14DP07
IU14GP072528

07/18/07
IU14GP052630

07/11/07
IU14GP05P2630

07/11/07

IU14DP03
IU14GP030919

07/11/07

IU14DP04
IU14GP042832

07/11/07

IU14DP01
IU14GP012832

07/12/07

IU14DP02
IU14GP022428

07/12/07

Chromium 139 113 30.4 454 5.5 J 10.7 17.6 8.3 J NA NA NA NA NA NA NA NA NA NA NA
Cobalt 85.2 K 267 503 560 325 321 533 266 44.8 112 654 K 30 38.1 K 48.9 K 89.1 88.3 71.4 534 K 390 K
Copper 30.7 78.3 18.2 J 90.5 30.2 30.1 17.2 J 17.8 J NA NA NA NA NA NA NA NA NA NA NA
Cyanide 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA NA NA NA NA NA NA NA NA NA NA
Iron 18,900 169,000 20,700 184,000 2,620 4,190 17,600 1,920 NA NA NA NA NA NA NA NA NA NA NA
Lead 16.7 B 32.6 J 10.1 B 39.2 1.8 UL 3.1 B 8.1 J 1.8 UJ NA NA NA NA NA NA NA NA NA NA NA
Magnesium 4,390 J 7,540 9,580 8,890 7,510 7,690 6,790 3,580 J NA NA NA NA NA NA NA NA NA NA NA
Manganese 915 900 1,640 940 496 553 778 762 NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.17 J 0.1 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA
Nickel 45.4 47.9 50.7 88.8 36.5 J 37.8 J 17.9 J 20.7 J NA NA NA NA NA NA NA NA NA NA NA
Potassium 9,320 13,200 9,730 L 13,500 15,800 16,500 6,000 11,100 NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.5 UL 3.5 UL 3.5 U 3.5 U 3.5 U 3.5 U 3.5 UL 3.5 UL NA NA NA NA NA NA NA NA NA NA NA
Silver 0.6 U 0.6 U 0.88 J 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA NA NA NA NA NA NA NA NA NA
Sodium 12,000 25,800 38,200 37,500 77,500 77,000 37,200 57,000 NA NA NA NA NA NA NA NA NA NA NA
Thallium 4.7 U 4.7 U 8.6 J 5 J 4.7 U 4.7 U 4.7 U 4.7 U NA NA NA NA NA NA NA NA NA NA NA
Vanadium 37 J 182 33.2 J 153 3.1 J 6.9 J 22.5 J 2.9 J NA NA NA NA NA NA NA NA NA NA NA
Zinc 253 J 219 J 120 183 27.4 B 33.2 B 72.3 B 37.8 B NA NA NA NA NA NA NA NA NA NA NA

Dissolved Metals (UG/L)
Aluminum 52.8 B 79.1 B 34.6 B 36.6 B 13.7 B 16.1 B 85.7 B 47.5 B NA NA NA NA NA NA NA NA NA NA NA
Antimony 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U NA NA NA NA NA NA NA NA NA NA NA
Arsenic 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U NA NA NA NA NA NA NA NA NA NA NA
Barium 67.5 J 84.7 J 113 J 63 J 111 J 115 J 58.6 J 88.1 J NA NA NA NA NA NA NA NA NA NA NA
Beryllium 0.66 J 0.32 J 0.2 U 0.2 U 0.2 U 0.2 U 0.38 J 0.38 J NA NA NA NA NA NA NA NA NA NA NA
Cadmium 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA NA NA NA NA NA NA NA NA NA
Calcium 6,950 9,320 16,500 12,300 20,000 20,100 13,300 6,980 NA NA NA NA NA NA NA NA NA NA NA
Chromium 2.2 B 0.63 B 1.1 B 1.5 B 0.84 B 1 B 1.2 B 0.54 B NA NA NA NA NA NA NA NA NA NA NA
Cobalt 23.5 K 233 469 510 322 330 530 254 27.3 86.1 26.8 3.7 B 6.1 46.4 89.5 89.7 23.1 575 393
Copper 3.6 B 5 B 5.8 B 6.5 B 29.6 29.8 5.8 B 15.7 J NA NA NA NA NA NA NA NA NA NA NA
Iron 476 871 835 948 786 809 188 196 K NA NA NA NA NA NA NA NA NA NA NA
Lead 1.8 UJ 1.8 UJ 1.8 UL 1.8 UL 1.8 UL 1.8 UL 1.8 UJ 1.8 UJ NA NA NA NA NA NA NA NA NA NA NA
Magnesium 2,830 J 4,360 J 8,210 4,630 J 7,160 7,260 6,120 3,370 J NA NA NA NA NA NA NA NA NA NA NA
Manganese 225 282 1,300 313 444 436 555 778 NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.2 U 0.1 U 0.1 U 0.1 J 0.12 J 0.1 U 0.1 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA
Nickel 11.8 J 14.9 J 40.7 14.5 J 33.9 J 34.3 J 9.9 J 18.4 J NA NA NA NA NA NA NA NA NA NA NA
Potassium 5,790 7,870 8,190 L 6,730 L 15,100 15,300 5,210 10,900 NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.5 UL 3.5 UL 3.5 U 3.5 U 3.5 U 3.5 U 3.5 UL 3.5 UL NA NA NA NA NA NA NA NA NA NA NA
Silver 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA NA NA NA NA NA NA NA NA NA
Sodium 11,800 25,300 38,000 37,100 75,800 77,200 38,100 56,800 NA NA NA NA NA NA NA NA NA NA NA
Thallium 4.8 B 4.7 U 6.2 J 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U NA NA NA NA NA NA NA NA NA NA NA
Vanadium 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NA NA NA NA NA NA NA NA NA NA NA
Zinc 93.8 J 61 B 86.2 31.6 B 30.3 B 23.9 B 30.2 B 27.7 B NA NA NA NA NA NA NA NA NA NA NA

Notes:

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or 
precise
K - Analyte present, value may be biased high, actual value
may be lower
L - Analyte present, value may be biased low, actual value 
may be higher
NA - Not analyzed

U - The material was analyed for, but not detected

UG/L - Micrograms per liter
UJ - Analyte not detected, quantitation limit may be 
inaccurate
UL - Analyte not detected, quantitation limit is probably 
higher
Shading indicates detection
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Indian Head
SWMU 14

Final Groundwater Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

IU14DP30
IU14GP302428

08/04/08

IU14DP25 IU14DP26 IU14DP28
IU14GP282428

08/01/08

IU14DP29
IU14GP292428

08/04/08
IU14GP262428P

08/04/08

IU14DP27
IU14GP272428

09/17/08
IU14GP252428P

07/31/08
IU14GP262428

08/04/08

IU14DP24
IU14GP242428

08/04/08
IU14GP252428

07/31/08

IU14DP22
IU14GP222428

07/31/08

IU14DP23
IU14GP232428

08/01/08

IU14DP19
IU14GP190011

09/17/08

IU14DP20
IU14GP202428

08/04/08

IU14DP18
IU14GP182428

09/17/08
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Indian Head
SWMU 14

Final Groundwater Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

IU14DP30
IU14GP302428

08/04/08

IU14DP25 IU14DP26 IU14DP28
IU14GP282428

08/01/08

IU14DP29
IU14GP292428

08/04/08
IU14GP262428P

08/04/08

IU14DP27
IU14GP272428

09/17/08
IU14GP252428P

07/31/08
IU14GP262428

08/04/08

IU14DP24
IU14GP242428

08/04/08
IU14GP252428

07/31/08

IU14DP22
IU14GP222428

07/31/08

IU14DP23
IU14GP232428

08/01/08

IU14DP19
IU14GP190011

09/17/08

IU14DP20
IU14GP202428

08/04/08

IU14DP18
IU14GP182428

09/17/08

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Indian Head
SWMU 14

Final Groundwater Raw Analytical Data
July 2007 - September 2008

Station ID
Sample ID
Sample Date
Chemical Name
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Notes:

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or 
precise
K - Analyte present, value may be biased high, actual value
may be lower
L - Analyte present, value may be biased low, actual value 
may be higher
NA - Not analyzed

U - The material was analyed for, but not detected

UG/L - Micrograms per liter
UJ - Analyte not detected, quantitation limit may be 
inaccurate
UL - Analyte not detected, quantitation limit is probably 
higher
Shading indicates detection

IU14DP30
IU14GP302428

08/04/08

IU14DP25 IU14DP26 IU14DP28
IU14GP282428

08/01/08

IU14DP29
IU14GP292428

08/04/08
IU14GP262428P

08/04/08

IU14DP27
IU14GP272428

09/17/08
IU14GP252428P

07/31/08
IU14GP262428

08/04/08

IU14DP24
IU14GP242428

08/04/08
IU14GP252428

07/31/08

IU14DP22
IU14GP222428

07/31/08

IU14DP23
IU14GP232428

08/01/08

IU14DP19
IU14GP190011

09/17/08

IU14DP20
IU14GP202428

08/04/08

IU14DP18
IU14GP182428

09/17/08

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
304 73.8 51.7 K 233 K 442 K 172 K 71.6 K 75.7 K 360 K 361 K 67.9 44.8 K 24.8 K 35.3 K
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

312 53.5 49.3 259 459 147 42.4 43.8 377 370 68.1 21.6 24.1 22.2
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Page 6 of 6



 

Attachment D 
Soil Boring Logs 

 



0.0

DEPTH BELOW EXISTING GRADE (ft)

36.0

IS19SB010203 (1510)

3.0

IS19SB010405 (1520)

3.0

5.0

24.0

LEAN CLAY  (CL)
10 YR 5/4, yellowish brown, moist, (soft), medium
plasticity

SILT  (ML)
10 YR 5/4, yellowish brown, dry, (very hard), nonplastic,
compact

CLAY  (CL)
10 YR 5/4, yellowish brown, moist, low plasticity, with
silt and gravel

Bottom of Boring at 5.0 ft below ground surface

INTERVAL (ft)

BORING NUMBER:

START : 7/10/2007 END : 7/10/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    1

LOGGER : L. Seraydarian

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

LOCATION : NSF Indian Head

PROJECT NUMBER:

WATER LEVELS : ---

DRILLING CONTRACTOR : Parratt Wolff, Inc

IS19DP01

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

5

SAMPLE ID
(TIME)

359291



0.0

36.0

IS19SS020001 (1805)

4.0

IS19SB020203 (1810)

IS19SB020506 (1815)

6.0

24.0

SILTY CLAY  (CL)
10 YR 6/6, yellow brown, moist, very low plasticity

SILTY CLAY  (CL)
10 YR 6/6, yellow brown, dry, (hard)

Bottom of Boring at 6.0 ft below ground surface

4.0

INTERVAL (ft)

BORING NUMBER:

START : 7/10/2007 END : 7/10/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    1

DEPTH BELOW EXISTING GRADE (ft)

LOGGER : L. Seraydarian

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

S
Y

M
B

O
LL

IC
 L

O
G

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc

WATER LEVELS : ---

LOCATION : NSF Indian Head

IS19DP02

COMMENTS

ELEVATION :

5

SAMPLE ID
(TIME)

359291



24.0

DEPTH BELOW EXISTING GRADE (ft)

4.0

IS19SS0001 (1700)
0.0

IS19SB0203 (1705)

IS19SB0506 (1710)

48.0

6.0

SILT  (ML)
10 YR 6/2, light brownish gray, moist, (loose), trace fine
grained sand, trace organics

SILTY CLAY  (CL)
7.5 YR 5/8, strong brown, moist, nonplastic, friable

SILTY CLAY  (CL)
7.5 YR 5/8, strong brown, moist, nonplastic, friable

Bottom of Boring at 6.0 ft below ground surface

4.0

INTERVAL (ft)

BORING NUMBER:

START : 7/10/2007 END : 7/10/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    1

LOGGER : L. Seraydarian

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

S
Y

M
B

O
LL

IC
 L

O
G

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc

WATER LEVELS : ---

LOCATION : NSF Indian Head

IS19DP03

COMMENTS

ELEVATION :

5

SAMPLE ID
(TIME)

359291



24.0

4.0

IS19SB040203 (1635)

DEPTH BELOW EXISTING GRADE (ft)

0.0

IS19SB40506 (1640)

4.0

6.0

42.0

TOPSOIL

CLAY  (CL)
2.5 Y 4/2, dark grayish brown, moist, medium plasticity,
trace organic matter, 1" coarse sand lens at 0.5 feet

SILTY CLAY  (CL)
10 YR 5/6, yellow brown, dry, (very hard), low plasticity

SILTY CLAY  (CL)
10 YR 5/6, yellow brown, withgray, dry, (very hard), low
plasticity, trace coarse grained sand

Bottom of Boring at 6.0 ft below ground surface

INTERVAL (ft)

BORING NUMBER:

START : 7/10/2007 END : 7/10/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    1

LOGGER : L. Seraydarian

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

PROJECT NUMBER:

WATER LEVELS : ---

LOCATION : NSF Indian Head

DRILLING CONTRACTOR : Parratt Wolff, Inc

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

5

SAMPLE ID
(TIME)

359291 IS19DP04



42.0

36.0

0.0

4.0

DEPTH BELOW EXISTING GRADE (ft)

TOPSOIL

8.0

POORLY GRADED SAND WITH GRAVEL  (SP)
5 YR 4/6, yellowish red, (loose), fine to coarse grained,
10% silt, gravel is subangular with maximum 0.5 inch
diameter
POORLY GRADED SAND  (SP)
10 YR 5/4, yellowish brown, moist, (loose), fine to
coarse grained, 5% clay
CLAYEY SAND  (SC)
10 YR 5/4, yellowish brown, moist, fine to medium
grained, 5% subrounded gravels maximum 0.5 inch
diameter

CLAY  (CL)
moist, medium plasticity, trace medium grained sand

POORLY GRADED SAND WITH CLAY  (SP-SC)
10 YR 5/4, yellowish brown, moist, fine to medium
grained, 10% clay, 5% subrounded gravels

POORLY GRADED SAND  (SP)
10 YR 6/4, light yellowish brown, moist, (loose), fine to
medium grained, 5% coarse grained sand

POORLY GRADED GRAVEL WITH SAND  (GP)
10 YR 8/1, white, moist, trace silt, gravel is subrounded
up to 1.5 inch diameter
CLAY  (CL)
moist, low plasticity, trace fine to medium grained sand

Bottom of Boring at 8.0 ft below ground surface

RECOVERY (in)

359291 IU14DP01
BORING NUMBER:

4.0

START : 7/12/2007 END : 7/12/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SAMPLE ID
(TIME)

SHEET     1    OF    1

LOGGER : L. Seraydarian

INTERVAL (ft)
DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

WATER LEVELS : ---

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

5



0.0

24.0

24.0

4.0

8.0

4.0

DEPTH BELOW EXISTING GRADE (ft)

POORLY GRADED GRAVEL  (GP)
2.5 Y 7/4, pale yellow, dry, (loose), gravels are
subrounded, 10% fine to medium grained sand

8.0

12.0

SILTY SAND  (SM)
2.5 Y 6/4, light yellowish brown, dry, (loose), fine to
medium grained, 15% subangular to subrounded gravel
up to 0.5 inch diameter

POORLY GRADED SAND  (SP)
2.5 Y 6/6, olive yellow, moist, (loose), medium to coarse
grained

POORLY GRADED SAND WITH SILT AND GRAVEL
(SP-SM)
10 YR 5/8, yellowish brown, moist, fine to coarse
grained, 15% gravel, 5% silt

Bottom of Boring at 12.0 ft below ground surface

24.0

SILTY SAND  (SM)
2.5 Y 6/4, light yellowish brown, dry, (loose), fine to
medium grained, 15% subangular to subrounded gravel
up to 0.5 inch diameter

BORING NUMBER:

START : 7/11/2007 END : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

IU14DP02

RECOVERY (in)

LOGGER : L. Seraydarian

INTERVAL (ft)
DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

SHEET     1    OF    1

WATER LEVELS : ---

359291

DRILLING CONTRACTOR : Parratt Wolff, Inc

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

SAMPLE ID
(TIME)

ELEVATION :

PROJECT NUMBER:

5

10



0.0

48.0

4.0

DEPTH BELOW EXISTING GRADE (ft)

4.0

SANDY CLAY  (CL)
2.5 Y 6/4, light yellowish brown, moist, medium
plasticity, 15% sand

8.0

SILTY SAND  (SM)
7.5 YR 5/8, strong brown, dry, fine to medium grained,
5% rounded gravel

CLAYEY SAND  (SC)
2.5 Y 6/4, light yellowish brown, moist, fine to medium
grained, very low plasticity

SANDY CLAY  (CL)
2.5 Y 6/4, light yellowish brown, moist, medium
plasticity, 15% sand

48.0

SILT  (ML)
7.5 YR 5/8, strong brown, dry, (hard), very low plasticity,
10% clay

INTERVAL (ft)

WATER LEVELS : --- END : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    2

LOGGER : L. Seraydarian

BORING NUMBER:

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

PROJECT NUMBER:

START : 7/11/2007

IU14DP03

DRILLING CONTRACTOR : Parratt Wolff, Inc

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

5

SAMPLE ID
(TIME)

359291



12.0

48.0

48.0

8.0

12.0

DEPTH BELOW EXISTING GRADE (ft)

CLAY  (CL)
2.5 Y 6/3, light yellow brown, moist, (hard), medium
plasticity, trace sand

16.0

CLAYEY SAND  (SC)
2.5 Y 6/3, light yellowish brown, moist, fine to medium
grained, very low plasticity, 5% clay

CLAYEY SAND  (SC)
2.5 Y 6/3, light yellowish brown, moist, fine to medium
grained, very low plasticity, 5% clay

POORLY GRADED SAND  (SP)
2.5 Y 6/2, light grayish brown, wet, medium to coarse
grained, 10% fine sand

POORLY GRADED SAND  (SP)
10 YR 5/4, yellowish brown, wet, (loose), medium to
coarse grained, increasing coarse grained sand content

POORLY GRADED SAND WITH CLAY  (SP-SC)
10 YR 5/8, brown, wet, coarse grained, very low
plasticity, 25% clay

SANDY CLAY  (CL)
10 YR 4/1, dark gray, wet, medium to coarse grained,
medium plasticity

Bottom of Boring at 16.0 ft below ground surface

LOGGER : L. SeraydarianWATER LEVELS : --- END : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

IU14DP03

RECOVERY (in)

BORING NUMBER:

INTERVAL (ft)
DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

SHEET     2    OF    2

DRILLING CONTRACTOR : Parratt Wolff, Inc

START : 7/11/2007

359291
PROJECT NUMBER:

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

10

15

SAMPLE ID
(TIME)



0.0

48.0

4.0

DEPTH BELOW EXISTING GRADE (ft)

4.0

POORLY GRADED SAND WITH SILT AND GRAVEL
(SP-SM)
subrounded gravels up to 0.5 inch diameter

8.0

SILT  (ML)
10 YR 7/4, very pale brown, dry, (loose), 10% fine
grained sand, top 2 inches is gravelly, trace organics

POORLY GRADED SAND WITH SILT  (SP-SM)
7.5 YR 5/8, strong brown, fine to coarse grained

36.0 SILT  (ML)
10 YR 6/6, brownish red, dry, (loose), 20% fine grained
sand

INTERVAL (ft)

WATER LEVELS : --- END : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    4

LOGGER : L. Seraydarian

BORING NUMBER:

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

PROJECT NUMBER:

START : 7/11/2007

IU14DP04

DRILLING CONTRACTOR : Parratt Wolff, Inc

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

5

SAMPLE ID
(TIME)

359291



DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

DEPTH BELOW EXISTING GRADE (ft)

CLAY  (CL)
2.5 Y 5/4, light olive brown, moist, 5% fine grained sand

16.0

INTERVAL (ft)

ELEVATION :

SILT  (ML)
10 YR 5/4, yellowish brown, dry, (loose), subrounded
gravels up to 0.5 inch diameter

COMMENTS

12.0

START : 7/11/2007

10

15

SAMPLE ID
(TIME)

359291 IU14DP04

LOGGER : L. SeraydarianWATER LEVELS : --- END : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     2    OF    4

RECOVERY (in)

POORLY GRADED GRAVEL  (GP)
7.5 Y 5/6, strong brown, moist, (loose), trace medium
fine to coarse grained sand, gravels are angular to
subrounded up to 1.5 inch diameter

BORING NUMBER:

CLAYEY GRAVEL  (GC)
7.5 YR 3/3, dark brown, subrounded gravels up to 0.5
inch diameter

12.0

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G

POORLY GRADED SAND  (SP)
2.5 Y 6/3, light brownish yellow, moist, fine to medium
grained

48.0

8.0

POORLY GRADED SAND  (SP)
10 YR 6/8, brownish yellow, moist, fine to medium
grained

48.0



42.0

48.0

POORLY GRADED SAND  (SP)
7.5 YR 5/8, strong brown, moist, fine to medium
grained, 5% silt, alternating layers of iron like staining

16.0

20.0

DEPTH BELOW EXISTING GRADE (ft)

20.0

POORLY GRADED SAND  (SP)
2.5 Y 7/2, light gray, moist, fine to medium grained, 5%
silt, alternating layers of iron like staining

0.5 inch lean clay lens at 18.3 feet

0.5 inch lean clay lens at 19.6 feet

POORLY GRADED SAND  (SP)
slough from above layer

POORLY GRADED SAND  (SP)
2.5 Y 7/2, light gray, moist, fine to medium grained, 5%
silt, alternating layers of iron like staining

24.0

INTERVAL (ft)

START : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     3    OF    4

BORING NUMBER:

WATER LEVELS : ---

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

PROJECT NUMBER:

DRILLING CONTRACTOR : Parratt Wolff, Inc

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G

END : 7/11/2007

ELEVATION :

COMMENTS

20

SAMPLE ID
(TIME)

359291 IU14DP04

LOGGER : L. Seraydarian



28.0

DRILLING CONTRACTOR : Parratt Wolff, Inc

POORLY GRADED SAND  (SP)
7.5 YR 5/8, strong brown, moist, fine to coarse grained,
5% silt, alternating layers of iron like staining

Bottom of Boring at 28.0 ft below ground surface

24.0

LOCATION : NSF Indian Head

36.0

PROJECT NUMBER:

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     4    OF    4

RECOVERY (in)

DRILLING METHOD AND EQUIPMENT : Direct Push

END : 7/11/2007

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

INTERVAL (ft)

SAMPLE ID
(TIME) S

Y
M

B
O

LL
IC

 L
O

G COMMENTS

ELEVATION :

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

DEPTH BELOW EXISTING GRADE (ft)

359291 IU14DP04

LOGGER : L. Seraydarian

BORING NUMBER:

WATER LEVELS : --- START : 7/11/2007

25



4.04.0

DEPTH BELOW EXISTING GRADE (ft)

0.0

SANDY SILT  (ML)
10 YR 7/6, very pale brown, dry, (very hard), brittle,
15% fine grained sand

8.0

48.0

SANDY SILT  (ML)
10 YR 7/6, very pale brown, dry, (loose), brittle, 20%
fine grained sand

48.0

POORLY GRADED SAND WITH SILT  (SP-SM)
10 YR 6/6, brownish yellow, dry, 15% silt

POORLY GRADED SANDY WITH SILT  (SP-SM)
10 YR 6/6, brownish yellow, moist, (loose), fine to
medium grained, 5% silt

POORLY GRADED SAND WITH GRAVEL  (SP)
7.5 YR 5/6, strong brown, 10% subrounded to
subangular gravels up to 0.5 inch diameter

SANDY SILT  (ML)
10 YR 7/6, very pale brown, dry, (loose), brittle, 10%
fine grained sand, trace organics

INTERVAL (ft)

WATER LEVELS : --- END : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     1    OF    4

LOGGER : L. Seraydarian

BORING NUMBER:

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

START : 7/11/2007

IU14DP05
PROJECT NUMBER:

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

359291

DRILLING CONTRACTOR : Parratt Wolff, Inc

SAMPLE ID
(TIME)

5



8.0

24.0

12.0

DEPTH BELOW EXISTING GRADE (ft)

12.0

POORLY GRADED GRAVEL WITH SAND  (GP)
subrounded to subangular gravel up to 1.0 inch
diameter

16.0

48.0

GRAVELLY LEAN CLAY  (CL)
7.5 YR 5/4, brown, moist, low plasticity, trace fine to
coarse grained sand, gravel is subrounded up to 0.5
inch diameter

POORLY GRADED SAND WITH GRAVEL  (SP)
7.5 YR 5/4, brown, moist, (loose), fine to coarse
grained, 20% subangular to subrounded gravels up to
1.0 inch diameter
SILTY SAND  (SM)
10 YR 5/4, yellowish brown, dry, (loose), fine to coarse
grained

POORLY GRADED SAND WITH GRAVEL  (SP)
fine to coarse grained, subangular to angular gravel up
to 0.5 inch diameter, color varies from brown to reddish
black to yellow to olive

POORLY GRADED SAND WITH GRAVEL  (SP)
7.5 YR 5/6, strong brown, 10% subrounded to
subangular gravels up to 0.5 inch diameter

INTERVAL (ft)

BORING NUMBER:

START : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     2    OF    4

LOGGER : L. SeraydarianWATER LEVELS : ---

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

PROJECT NUMBER:

END : 7/11/2007

IU14DP05

DRILLING CONTRACTOR : Parratt Wolff, Inc

359291

SAMPLE ID
(TIME)

10

15

LOCATION : NSF Indian Head

ELEVATION :

COMMENTS

S
Y

M
B

O
LL

IC
 L

O
G



16.0

20.0

36.0

20.0

DEPTH BELOW EXISTING GRADE (ft)

CLAYEY SAND  (SC)
5 Y 4/2, olive gray, some adhesive quality

24.0

POORLY GRADED SAND WITH GRAVEL  (SP)
2.5 Y 6/6, olive yellow, fine to coarse grained,
subangular to angular gravels up to 0.5 inch diameter

CLAYEY SAND  (SC)
5 Y 4/2, olive gray, some adhesive quality

42.0

POORLY GRADED SAND  (SP)
2.5 Y 7/1, light gray, moist, (loose), fine to medium
grained, 15% clay

0.5 inch clay lens at 22.0 feet

CLAY  (CL)
5 Y 4/2, olive gray, moist, medium plasticity, 10% fine
grained sand

INTERVAL (ft)

START : 7/11/2007

DRILLING METHOD AND EQUIPMENT : Direct Push

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     3    OF    4

BORING NUMBER:

WATER LEVELS : ---

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

RECOVERY (in)

DRILLING CONTRACTOR : Parratt Wolff, Inc

END : 7/11/2007

PROJECT NUMBER:

LOGGER : L. Seraydarian

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

20

SAMPLE ID
(TIME)

359291 IU14DP05



DEPTH BELOW EXISTING GRADE (ft)

28.0

42.0

POORLY GRADED SAND  (SP)
2.5 Y 7/1, light gray, moist, (loose), fine to medium
grained, 5% clay

WELL GRADED SAND  (SW)
2.5 Y 7/1, light gray, wet, medium to coarse grained

Bottom of Boring at 28.0 ft below ground surface

24.0

PROJECT NUMBER:

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SHEET     4    OF    4

RECOVERY (in)

DRILLING METHOD AND EQUIPMENT : Direct Push

END : 7/11/2007

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

INTERVAL (ft)

LOCATION : NSF Indian Head

S
Y

M
B

O
LL

IC
 L

O
G COMMENTS

ELEVATION :

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

25

DRILLING CONTRACTOR : Parratt Wolff, Inc

SAMPLE ID
(TIME)

359291 IU14DP05

LOGGER : L. Seraydarian

BORING NUMBER:

WATER LEVELS : --- START : 7/11/2007



9.0

24.0

16.0

6.0

DEPTH BELOW EXISTING GRADE (ft)

2.0

24.0

16.0

24.0

18.0

TOPSOIL

14.0

12.0

10.0

8.0

6.0

4.0

20.0

24.0

20.0

20.0

18.0

SILTY SAND  (SM)
light brown, moist, (medium dense), fine to medium
grained

SILT  (ML)
light brown and light green, moist, (stiff), low plasticity,
some very fine to fine grained sand, trace clay, trace
mica

POORLY GRADED SAND  (SP)
orange brown, moist, (medium dense to dense),
medium to coarse grained, some quartzite gravels

SILTY SAND  (SM)
orange brown, dry to moist, (medium dense to dense),
fine to coarse grained, medium to coarse, subangular,
white quartzite gravel in bottom of spoon

SILTY SAND  (SM)
light brown, dry, (loose), fine grained, fissured, trace
organics

5

10

15

20

WATER LEVELS : 24.0 ft below ground surface

BORING NUMBER:

LOGGER : R. Calimer

IU14MW03359291

DRILLING CONTRACTOR : Parratt Wolff, Inc

DRILLING METHOD AND EQUIPMENT : Truck Mounted, 4-1/4 ID HSA

ELEVATION :

S
Y

M
B

O
LL

IC
 L

O
G

SAMPLE ID
(TIME)

INTERVAL (ft)

SOIL BORING LOG

SOIL DESCRIPTION

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

START : 7/17/07 08:15 END : 7/17/07 11:10

RECOVERY (in)

SHEET     1    OF    2

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation LOCATION : NSF Indian Head

6.0

COMMENTS

18.0

16.0

14.0

12.0

PROJECT NUMBER:

8.0

4.0

2.0

0.0

10.0



30.0

24.0

24.0

20.0

22.022.0

26.0

DEPTH BELOW EXISTING GRADE (ft)

SILTY SAND  (SM)
orange brown and gray, wet, (medium dense), medium
to coarse grained

24.0

26.0

28.0

30.0

32.0

34.0

NO RECOVERY
quartzite rock in end of spoon

28.0

LEAN CLAY  (CL)
blue green, moist to wet, (very stiff to hard), trace silt,
trace mica

Bottom of Boring at 34.0 ft below ground surface

24.0

3.0

24.0

24.0

24.0

SILTY SAND  (SM)
orange brown and gray, moist to wet, (medium dense),
fine to medium grained

SHEET     2    OF    2

32.0

24.0

359291 IU14MW03

LOGGER : R. Calimer

BORING NUMBER:

WATER LEVELS : 24.0 ft below ground surface START : 7/17/07 08:15 END : 7/17/07 11:10

DRILLING METHOD AND EQUIPMENT : Truck Mounted, 4-1/4 ID HSA

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

25

30

RECOVERY (in)

INTERVAL (ft)
DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SOIL DESCRIPTION

SOIL BORING LOG

PROJECT : Sites 19, 27 and SWMU 14 Additional Investigation

SAMPLE ID
(TIME)

ELEVATION :

COMMENTS

S
Y

M
B

O
LL

IC
 L

O
G

LOCATION : NSF Indian Head

DRILLING CONTRACTOR : Parratt Wolff, Inc

PROJECT NUMBER:



 

Attachment E 
Well Construction Diagram 

 



PROJECT NUMBER WELL NUMBER

359291 IU14MW03

WELL COMPLETION DIAGRAM

PROJECT : Sites 19, 27, and SWMU 14 Additional Investigation  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  7/17/07 END :  7/17/07   Logger :  R. Calimer

3a
2

1 1- Ground elevation at well 32.72 feet above MSL
3b

2- Top of casing elevation 35.9 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casing4" x 4"

 b) concrete pad dimensions 3' x 3'

16' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8 18' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

20' 6- Type screen filter #1 Sand
7   

30' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 2 hr

Estimated purge volume Approximately 100 gallons

10' 6

 

 

8.5"

Page 1 of 1
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Soil Boring Logs

 



PROJECT NUMBER BORING NUMBER

IS26SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 2" 1-S NA SANDY SILTY CLAY, with some gravel, CL PID = 0
_ high plasticity, 10YR 2/2 (very dark brown), 

damp.
_

_

2__
2 - 4 6" 2-S NA SANDY SILTY CLAY, with some gravel, CL PID = 0

_ high plasticity, 10YR 4/6 (dark yellowish 
brown), damp.

_

_

4__
4 - 6 12" 3-S NA 0-4" Slough. PID = 0

_ 4-12" CLAYEY SILT, medium plasticity, ML
damp, 10YR 5/4 (yellowish brown).

_

_

6__
6 - 8 18" 4-S NA 0-15" SAND, with some gravel, fine grained SP PID = 0

_ sand, fine grained subrounded gravel, 
10YR 4/6(dark yellowish brown), damp.

_ 15-18" SANDY SILTY CLAY, medium CL
plasticity, damp, 10YR 4/6 (dark yellowish 

_ brown).

8__
8 - 10 18" 5-S NA 0-2" large quartzite gravel. PID = 0

_ 2-10" SANDY CLAY, stiff, some large gravel, CL
10YR 5/8 (yellowish brown), dry.

_

_

10__
10 - 12 24" 6-S NA CLAY, with some large gravel, very stiff, no CL PID = 0

_ plasticity, gray and orange mottling, 
10YR 7/1 (light gray) and 10YR 5/8 (yellowish 

_ brown), dry.

_

12__
12 - 14 24" 7-S NA 0-4" Slough PID = 0

_ 4-24" SILT, very stiff, gray and orange mottling ML
10YR 7/1 (light gray) and 10YR 5/8 (yellowish 

_ brown), dry.

_

14__
14 - 16 24" 8-S NA SILT, medium stiff, gray and orange mottling ML PID = 0

_ 10YR 7/1 (light gray) and 10YR 5/8 (yellowish 
brown), dry to damp.

_

_

16__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER

IS26SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 24" 9-S NA SILT, medium stiff, 0-5" into spoon has ML PID = 0
_ gray and orange mottling. Grain size increase 

with depth to a very fine grained sand, 2.5Y 7/2 
_ (light gray).

_

18__
18 - 20 24" 10-S NA SILT, soft, wet, gray from 0-14". Silt is stiff, ML PID = 0

_ damp, 10YR 6/8 (brownish yellow) from  
14-20".  Silt has brown with gray mottling, 

_ damp from 20-24".

_

20__ End of boring

Page 2 of 2



PROJECT NUMBER BORING NUMBER

IS26SB02

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 6" 1-S NA CLAYEY SAND AND GRAVEL, slightly GC PID = 0
_ plastic clay, fine grained sand and fine to 

coarse grained gravel, 7.5Y 5/4 (brown).
_

_

2__
2 - 4 4" 2-S NA CLAY, with some sand and gravel, some CL PID = 0

_ asphalt present, slightly plastic, fine grained 
sand, fine grained subrounded gravel, 

_ 10 YR 5/8 (yellowish brown), wet.

_

4__
4 - 6 10" 3-S NA CLAY, with some sand and gravel, some CL PID = 0

_ asphalt present, slightly plastic, fine grained 
sand, coarse grained subrounded gravel, 

_ 10YR 5/8 (yellowish brown), wet.

_

6__
6 - 8 23" 4-S NA SAND AND GRAVEL, fine to coarse grained SW PID = 0

_ sand, fine to coarse grained subangular 
gravel, 10YR 4/6 (dark yellowish brown), damp.

_

_

8__
8 - 10 24" 5-S NA 0-12" SAND AND GRAVEL, fine to coarse SW PID = 0

_ grained sand, fine to coarse grained 
subangular gravel, 10YR 4/6 (dark yellowish 

_ brown), damp. 12-24" SILTY CLAY, slight CL
plasticity, very stiff, 10YR 5/8 (yellowish brown), 

_ damp.

10__
10 - 12 24" 6-S NA 0-6" CLAY, very stiff, medium plasticity, CL PID = 0

_ 10YR 6/6 (brownish yellow), dry.
6-24" SILT, very stiff, very slight plasticity, ML

_ 10YR 6/6 (brownish yellow), dry.

_

12__
12 - 14 24" 7-S NA SILT, very stiff, no plasticity, orange and gray ML PID = 0

_ mottling throughout, 10YR 7/2 (light gray).

_

_

14__
14 - 16 24" 8-S NA SILT, very stiff, slight plasticity, dry, 2.5Y 8/2 ML PID = 0

_ (pale yellow). Fat clay layer at 4-5", orange with 
high plasticity.

_

_

16__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER

IS26SB02

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 24" 9-S NA 0-12" SILT, stiff, gray, dark gray, and orange ML PID = 0
_ mottling throughout, 2.5Y 8/2 (pale yellow) and 

2.5Y 5/1 (gray),  and 2.5Y 6/6 (olive yellow), 
_ moist. ML

12-24" SILT AND SAND, very fine grained 
_ sand, black, gray and orange throughout, moist.

18__
18 - 20 24" 10-S NA SILT AND SAND, very fine grained sand, ML PID = 0

_ black, gray and orange mottling throughout, 
moist.

_

_

20__ End of boring

Page 2 of 2



PROJECT NUMBER BORING NUMBER
IS26SB03

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 14" 1-S NA SAND AND GRAVEL, with some clay, fine to GC PID = 0
_ coarse grained sand, fine to coarse grained 

gravel, clay has medium plasticity, 7.5Y 5/4 
_ (brown), damp.

_

2__
2 - 4 2" 2-S NA CLAY, with some sand and gravel, soft, CL PID = 0

_ medium plasticity, subrounded fine to coarse 
gravel, fine grained sand, wet.

_

_

4__
4 - 6 1" 3-S NA SANDY CLAY, fine grained sand, medium, SC PID = 0

_ 10YR 5/6 (yellowish brown), saturated.

_

_

6__
6 - 8 24" 4-S NA SILTY SAND, with trace gravel, dense, 10YR SP PID = 0

_ 4/6 (dark yellowish brown), moist.

_

_

8__
8 - 10 NA 5-S NA NA NA

_

_

_

10__
10 - 12 24" 6-S NA SILT, with trace gravel, very stiff, very slight ML PID = 0

_ plasticity, angular gravel, gray and orange 
mottling, dry.

_

_

12__
12 - 14 NA 7-S NA SILT, very stiff, gray with orange mottling ML PID = 0

_ throughout, 2.5Y 7/2 (light gray), dry.

_

_

14__
14 - 16 4" 8-S NA 0-4" SANDY CLAY, fat clay, high CH PID = 0

_ plasticity, 10YR 4/6 (dark yellowish brown).
SILT, very stiff, gray with orange mottling ML

_ throughout, 2.5Y 7/2 (light gray), dry. 

_

16__
16 - 18 24" 9-S NA 0-12" SAND, very fine grained, orange and SP PID = 0

_ gray layers throughout, dense.
12-24" SILT, very stiff, slight to no ML

_  plasticity, orange and gray layering 
throughout.

_

18__ End of boring

314070

Page 1 of 1



PROJECT NUMBER BORING NUMBER

IS26SB04

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 8" 1-S NA SANDY CLAY AND GRAVEL, coarse GC PID = 0
_ subrounded gravel, no plasticity, 7.5Y 5/4 

(brown).
_

_

2__
2 - 4 14" 2-S NA SANDY CLAY AND GRAVEL, coarse GC PID = 0

_ subrounded gravel, slight plasticity, 10YR 5/8 
(yellowish brown), dry.

_

_

4__
4 - 6 21" 3-S NA 0-10" SANDY CLAY AND GRAVEL, coarse GC PID = 0

_ subrounded gravel, slight plasticity, 10YR 5/8 
(yellowish brown), dry.

_ 10-21" SILT, with trace gravel, stiff, subrounded ML
medium grained gravel, 10YR 4/2 (dark 

_ grayish brown), damp.

6__
6 - 8 18" 4-S NA SAND, fine to very fine grained, 10YR 4/6 SW PID = 0

_ (dark yellowish brown), damp. Some gravel 
present 12-18", fine to coarse grained gravel, 

_ 10YR 4/6, damp.

_

8__
8 - 10 24" 5-S NA 0-14" SILT, very stiff, dry, no plasticity, ML NA

_ 10YR 5/8, (yellowish brown).
14-24" SILTY SAND AND GRAVEL, fine GM

_ grained sand, fine to medium grained 
subangular gravel, clay has no plasticity, 

_ 10YR 5/8 (yellowish brown), wet.

10__
10 - 12 24" 6-S NA 0-4" SILTY SAND AND GRAVEL, fine GM PID = 0

_ grained sand, fine to medium grained 
subangular gravel, clay has no plasticity, 

_ 10YR 5/8 (yellowish brown), dry.
4-24" SILT, very stiff, orange and gray mottling ML

_ throughout, 10YR 4/6 (dark yellowish brown) 
and 10YR 7/2 (light gray), dry.

12__
12 - 14 24" 7-S NA SILT, very stiff, orange and gray mottling ML PID = 0

_ 0-5", 10YR 4/6 (dark yellowish brown) and 
10YR 7/2 (light gray), dry. 5-24" is 10YR 7/2 

_ (light gray).

_

14__
14 - 16 24" 8-S NA SILT, medium stiff, 10YR 7/2 (light gray) ML PID = 0

_ and orange mottling at 5-9". Layer of clayey 
sand and gravel surrounded with silt in 

_ middle of spoon, 10YR 5/6 (yellowish brown), 
wet.

_

16__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER

IS26SB04

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 18' bgs START : 11/1/2005 END : 11/1/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 24" 9-S NA SILT, trace gravel, clay, and sand 0-4". Silt MH PID = 0
_ has medium to high plasticity, coarse angular 

gravel and fine grained gray and pink sand. 
_ 4-16" is soft and 16-24" is very stiff. 

_

18__
18 - 20 24" 10-S NA SILT, 0-8" is soft, orange 10YR 6/8 MH PID = 0

_ (brownish yellow), saturated. 8-24" is very stiff, 
dense, 10YR 8/2 (very pale brown), damp.

_

_

20__ End of boring

Page 2 of 2



PROJECT NUMBER BORING NUMBER

IU30SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 16' bgs START : 10/14/2005 END : 10/14/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 12" 1-S NA 0-3" CLAYEY LOAM, organic soil with roots OH PID = 0
_ present, medium plasticity.

3-12" SILT, slight plasticity, 10YR 5/6   ML
_ (yellowish brown), dry.

_

2__
2 - 4 24" 2-S NA 0-3" Slough PID = 0

_ 3-24" CLAY SILT, very stiff, low plasticity, ML
10 YR 5/8 (yellowish brown), dry. 

_

_

4__
4 - 6 22" 3-S NA 0-2" Slough. PID = 0

_ 2-22" CLAY SILT, with trace gravel, very stiff, ML
low plasticity, coarse gravel, 10YR 6/4 (light 

_ yellowish brown), abundant iron staining 
throughout 2.5YR 4/8 (red), dry. 

_

6__
6 - 8 19" 4-S NA 0-3" Slough PID = 0

_ 3-14" CLAY SILT, with trace gravel, very stiff, ML
low plasticity, coarse gravel, 10YR5/8 

_ (yellowish brown), abundant iron staining 
throughout, 2.5YR 4/8 (red).

_ 14-19" SAND AND GRAVEL, coarse SP
grained gravel, fine grained sand, 10YR 4/6 

8__ (dark yellow brown), dry.
8 - 10 24" 5-S NA 0-3" Slough PID = 0

_ 3-24" SAND AND GRAVEL, coarse grained SP
gravel, fine grained sand, 10YR 4/6 (dark 

_ yellow brown). Color changes o 7.5YR 5/8 
(strong brown) at 12" into spoon. Dry.

_

10__
10 - 12 21" 6-S NA 0-5" Slough PID = 0

_ 5-12" SAND AND GRAVEL, fine to coarse GW
grained gravel, medium grained sand, 10YR 

_ 4/6 (dark yellow brown). Color changes to 
7.5YR 5/8 (strong brown) at 12" into spoon.

_ Dry.

12__
12 - 14 16" 7-S NA 0-5" Slough GW PID = 0

_ 5-12" SAND AND GRAVEL, fine to coarse 
grained gravel, medium grained sand, 7.5YR

_ 4/6 (strong brown), moist.

_

14__
14 - 16 19" 8-S NA 0-5" Slough PID = 0

_ 5-19" SAND, medium grained, 7.5YR 6/6 SP
(reddish yellow), moist to wet, poorly graded. 

_ Clay layer at 15-18", very stiff, medium 
plasticity gray and orange mottling, 7.5YR 4/6 

_ (strong brown).

16__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER

IU30SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 16' bgs START : 10/14/2005 END : 10/14/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 22" 9-S NA 0-15" SAND, medium grained, medium dense, SP PID = 0
_ 7.5YR 6/6 (reddish yellow), wet. 

15-19" CLAY, very stiff, medium plasticity, CH
_ 7.5YR 6/6 (reddish yellow), wet.

19-22" SAND, medium grained, yellow orange SP
_ and orange layering, 10YR 6/6 (reddish 

yellow), wet. 
18__

18 - 20 17" 10-S NA 0-3" Slough PID = 0
_ 3-17" SAND, medium grained, well graded,  SP

7.5YR 6/8 (reddish yellow), wet.
_

_

20__
20 - 22 0" 11-S NA No Recovery NA

_

_

_

22__
22 - 24 18" 12-S NA 0-2" Slough PID = 0

_ 2-6" CLAY, high plasticity, fat clay, medium CH
stiff,  5YR 5/4 (reddish brown), wet.

_ 6-18" SAND, with trace gravel, fine to coarse SW
grained sand, well graded, 10YR 6/8 (brownish 

_ yellow), saturated.

24__ End of boring
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PROJECT NUMBER BORING NUMBER
IU30SB02

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS Approximately 23' bgs START : 10/13/2005 END : 10/13/2005  LOGGER :C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 21" 1-S NA SILT, with trace gravel, 10YR 6/3 (pale ML PID = 0
_ brown), dry.

_

_

2__
2 - 4 24" 2-S NA SILT, very stiff, 10YR 5/6 (yellowish brown), ML PID = 0

_ dry.

_

_

4__
4 - 6 24" 3-S NA 0-6" SILT, soft, 10YR 5/6 (yellowish brown), ML PID = 0

_ dry. 6-24" CLAY, very stiff, 7.5Y 5/6 (strong 
brown) with iron staining throughout. CL

_

_

6__
6 - 8 24" 4-S NA CLAY, very stiff, 7.5Y 5/6 (strong brown) with CL PID = 0

_ iron staining throughout. 12-24" includes 50%
gravel.

_

_

8__
8 - 10 24" 5-S NA 0-6" CLAYEY SILT, soft, no plasticity, 10YR ML PID = 0

_ 5/3 (brown), dry.
6-24" SAND AND GRAVEL, dense, fine SP

_ grained sand, angular gravel, 50% gravel. 
7.5 Y 5/6 (brown), dry.

_

10__
10 - 12 21" 6-S NA 0-5" CLAYEY SILT, soft, possible slough, ML PID = 0

_ 10YR 4/4 (dark yellowish brown), damp
5-21" 

_ 5-21" SAND AND GRAVEL, dense, fine SP
grained sand, angular gravel, 50% gravel. 

_ 7.5Y 5/6 (brown), damp.

12__
12 - 14 18" 7-S NA SAND AND GRAVEL, dense, fine grained SP PID = 0

_ sand, angular gravel, 50% gravel. 7.5 Y 5/6 
(brown), damp.

_

_

14__
14 - 16 24" 8-S NA 0-4" Slough. PID = 0

_ 4-24" SAND, with trace gravel, fine to SW
medium gained sand, 7.5Y 5/8 (yellowish 

_ brown), damp.

_

16__
16 - 18 18" 9-S NA SAND, fine grained, 10YR 5/8 (yellowish SP PID = 0

_ brown), wet. 

_

_

18__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER
IU30SB02

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS Approximately 23' bgs START : 10/13/2005 END : 10/13/2005  LOGGER :C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

20 - 22 24" 10-S NA 0-10" Slough PID = 0
_ 10-24" SAND, upper 2" is medium grained, SP

bottom 12" is fine grained, 10YR 6/8 
_ (brownish yellow), wet. Clay layer from CH

14-16", medium stiff to soft, high plasticity.
_

22__
22 - 24 18" 11-S NA SAND and Gravel, fine to coarse grained SW PID = 0

_ sand, fine to medium grained gravel, grain 
sizes increases with depth, 10YR 6/8 (reddish 

_ yellow), saturated. 

_

24__
24 - 26 10" 12-S NA SAND and Gravel, fine to coarse grained SP PID = 0

_ sand, fine to medium grained gravel, grain 
sizes increases with depth, 10YR 6/8 (reddish 

_ yellow), saturated. 

_

26__
26 - 28 24" 13-S NA 0-6" SAND, medium grained. SP PID = 0

_ 6-24" SILT, low plasticity, orange with gray ML
layers, 5YR 6/8 (reddish yellow), saturated

_

_

28__ End of boring
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PROJECT NUMBER BORING NUMBER

IU30SB03

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 26' bgs START : 10/13/2005 END : 10/13/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 19" 1-S NA 0-8" SILTY CLAY, with trace gravel, high CH PID = 0
_ plasticity, 7.5YR 5/3 (brown), moist. 

8-19" SILT, hard, 10YR 6/4 (light yellowish MH
_ brown), dry.

_

2__
2 - 4 19" 2-S NA 0-5" SILT, hard, 10YR 6/4 (light yellowish MH PID = 0

_ brown), dry.
5-7" SAND, with gravel, fine grained, 10% SP

_ gravel, subangular, 10YR 6/4 (light yellowish 
brown), dry. CL

_  7-19" SILTY CLAY, very hard, low plasticity, 
5YR 4/6 (yellowish red), dry.

4__
4 - 6 18" 3-S NA 0-2" Slough. PID = 0

_ 2-3" large quartz gravel.
3-17" SILTY CLAY, very hard, low plasticity, CL

_ 5YR 4/6 (yellowish red), iron staining 
throughout, dry.

_ 17-18" SAND, very fine grained, 10YR 6/4 SP
(light yellowish brown), dry.

6__
6 - 8 24" 4-S NA 0-3" SAND, very fine grained, 10YR 6/4 (light SP PID = 0

_ yellowish brown), dry.
3-24" SILTY CLAY, with some sand at bottom  CL

_ 8", very hard, low plasticity, 5YR 4/6 (yellowish 
red), iron staining throughout, dry.

_

8__
8 - 10 23" 5-S NA 0-1" Slough PID = 0

_ 1-3" SANDY SILT AND CLAY, stiff, no ML
plasticity, fine grained sand, 7.5YR 5/6 (brown)

_ dry.
3-23" SAND AND GRAVEL, fine grained sand, SP

_ subangular gravel. 7.5YR 5/6 (brown), dry.

10__
10 - 12 24" 6-S NA 0-1" CLAY, plastic, soft, 7.5YR 4/6 (strong CH PID = 0

_ brown), moist. 
1-4" SANDY CLAY, fine to coarse grained, CL

_ stiff, 7.5YR 4/6 (strong brown). 
4-6" SAND AND GRAVEL, medium grained SP

_ sand, quartzite gravel, 7.5YR 4/6 (strong brown).
6-24" SAND AND GRAVEL, with trace clay, SP

12__ 7.5YR 4/6, moist. 
12 - 14 21" 7-S NA 0-6" SAND AND GRAVEL, with some silt, SP PID = 0

_ 10YR 5/8 (yellowish brown), moist.
6-18" SAND AND GRAVEL, medium to coarse SP

_ grained sand, subrounded to angular gravel, 
10YR 5/8 (yellowish brown), moist.

_ 18-24" GRAVEL, coarse grained, subrounded GW
to angular), 10YR 5/8, moist.

14__
14 - 16 14" 8-S NA 0-1" Slough PID = 0

_ 1-8" SAND AND GRAVEL, fine grained sand, SP
10YR 5/8 (yellowish brown), damp.

_ 8-21" SAND, with trace gravel, tightly packed, SW
3/4" to 1" subrounded gravel at bottom 2", 

_ 10YR 6/8 (brownish yellow), moist.

16__

314070
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PROJECT NUMBER BORING NUMBER

IU30SB03

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 26' bgs START : 10/13/2005 END : 10/13/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 24" 9-S NA SAND, with some gravel, fine to coarse SW PID = 0
_ grained, 10YR 6/8 (brownish yellow), moist.

_

_

18__
18 - 20 24" 10-S NA 0-3" Slough PID = 0

_ 3-24" SAND, with trace gravel, densely packed, SW
medium grained, 10YR 6/8 (brownish yellow), 

_ moist.

_

20__
20 - 22 20" 11-S NA SAND, with trace gravel, medium grained sand, SW PID = 0

_ densely packed, 10YR 6/8 (brownish yellow), 
moist. Weathered stone at 20-21". 

_

_

22__
22 - 24 18" 12-S NA SAND, with trace gravel, medium grained sand, SW PID = 0

_ densely packed, 10YR 6/8 (brownish yellow), 
wet. Weathered 1" stone at 5" into spoon.   

_ Clay layer at 12" into spoon. 

_

24__
24 - 26 21" 13-S NA 0-1" Slough PID = 0

_ 1-21" SAND, well graded, fine to coarse SW
grained, grain size increasing with depth, 10YR 

_ 6/8 (brownish yellow), wet.

_

26__
26 - 28 20" 14-S NA SAND, well graded, fine to coarse grained, SW PID = 0

_ 10YR 6/8 (brownish yellow), saturated. 

_

_

28__
28 - 30 24" 15-S NA SAND, well graded, fine to coarse grained, SW PID = 0

_ 10YR 6/8 (brownish yellow), saturated. 

_

_

30__ End of boring
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PROJECT NUMBER BORING NUMBER

IU30SB04

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 23' bgs START : 10/24/2005 END : 10/24/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 18" 1-S NA 0-16" CLAYEY SILT, with trace gravel, organic, OH PID = 0
_ slightly plastic, fine grained gravel, moist. 

16-18" SILT, with some clay, mottled orange, ML
_ brown, red, slight plasticity, very hard, moist. 

_

2__
2 - 4 24" 2-S NA 0-6" SILT, with some clay, mottled orange, ML PID = 0

_ brown, red, slight plasticity, very hard, moist. 
6-24" SILT, very stiff, red, orange, and gray ML

_ layering, dry.

_

4__
4 - 6 22" 3-S NA 0-5" Slough PID = 0

_ 5-12" SILT, very stiff, red, orange, and gray 
layering, dry.

_ 12-22" SAND AND GRAVEL, fine to medium SW
grained sand, coarse grained subrounded 

_ gravel well graded, 10YR 6/6 (brownish yellow), 
dry.

6__
6 - 8 22" 4-S NA 0-3" Slough PID = 0

_ 3-22" SAND, with some gravel and silt, coarse SW
subrounded gravel, 10YR 5/8 (yellowish 

_ brown), moist.

_

8__
8 - 10 16" 5-S NA SAND, with some gravel and silt, coarse PID = 0

_ subrounded gravel, 10YR 5/8 (yellowish 
brown), moist.

_

_

10__
10 - 12 16" 6-S NA 0-8" Slough. PID = 0

_ 8-16" SAND, with trace gravel and silt, fine SP
grained sand, fine grained gravel, dense,  

_ 10YR 6/8 (brownish yellow), moist.

_

12__
12 - 14 18" 7-S NA SAND, with trace gravel and silt, fine grained SP PID = 0

_ sand, fine grained gravel, dense, 10YR 6/8 
(brownish yellow), moist.

_

_

14__
14 - 16 10" 8-S NA SAND, with trace gravel and silt, fine grained SP PID = 0

_ sand, fine grained gravel, dense, 10YR 6/8 
(brownish yellow), moist.

_

_

16__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER

IU30SB04

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 23' bgs START : 10/24/2005 END : 10/24/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 12" 9-S NA SAND, with trace gravel and silt, 10YR 6/8 SW PID = 0
_ (orangish brown) sand, fine to medium grained 

sand, dense, moist.
_

_

18__
18 - 20 19" 10-S NA SAND, with trace gravel and silt, 10YR 6/8 SW PID = 0

_ (orangish brown) sand, fine to medium grained 
sand, bottom 6" is medium grained, dense,

_ moist.

_

20__
20 - 22 19" 11-S NA SAND, with trace gravel and silt, fine to SW PID = 0

_ medium grained sand, dense, brownish gray, 
wet.

_

_

20__ End of boring

Page 2 of 2



PROJECT NUMBER BORING NUMBER
314070 IS27SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 4' bgs START : 10/25/2005 END : 10/25/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 6" 1-S NA FILL, asp g yhalt ravel with silt  sand, saturated. NA PID = 0
_

_

_

2__
2 - 4 10" 2-S NA 0-4" FILL, asp g yhalt ravel with silt  sand. NA PID = 0

_ Wood at 3-4". saturated.
4-10" CLAY p y g p, medium lasticit , sli ht etroleum CL

_ odor, 10YR 2/1 (black), saturated. 

_

4__
4 - 6 4" 3-S NA FILL, p gsilt, sand, and as halt ravel, saturated. NA PID = 0

_

_

_

6__
6 - 8 0" 4-S NA No Recovery. NA NA

_

_

_

8__
8 - 10 2" 5-S NA 0-1" slough from above. PID = 0

_ 1-2" YSANDY CLA , with some fine  CL
grained sand, soft, slightly plastic, 2.5Y 3/1 

_ (very dark gray). 

_

10__
10 - 12 18" 6-S NA SILTY SANDY CLAY, medium stiff, fine CL PID = 0

_ grained sand, no plasticity, 1/4" sand layer at 
11' bgs, slight petroleum odor, 10YR 4/1 (dark 

_ gray).

_

12__
12 - 14 24" 7-S NA 0-10" Y p ySANDY CLA , soft, low lasticit , ML PID = 0

_ 10YR 4/1 (dark gray).
10-24" SILT AND SAND, soft, fine 

_ grained sand, saturated, slight methane odor, 
10YR 4/1 (dark gray). 

_

14__ End of boring

Page 1 of 1



PROJECT NUMBER BORING NUMBER
314070 IS27SB02

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 2' bgs START : 10/25/2005 END : 10/25/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 12" 1-S NA FILL g p, sand and ravel with silt and as halt NA PID = 0
_ gravel fine to medium grained sand, wet.

_

_

2__
2 - 4 15" 2-S NA 0-4" FILL g p, sand and ravel with silt and as halt NA PID = 0

_ gravel, fine to medium grained sand, wet.
4-15" Y p y,SILT AND CLA , soft, medium lasticit CL

_ 10YR 2/1 (black). 

_

4__
4 - 6 3" 3-S NA SILT AND CLAY g, with some ravel, soft, CL PID = 0

_ medium plasticity, 10YR 2/1 (black). 

_

_

6__
6 - 8 24" 4-S NA SILTY CLAY y y g, ver  soft, ver  sli ht  CL PID = 0

_ plasticity, 2.5Y 4/2 (dark brownish gray), 
saturated. 

_

_

8__
8 - 10 24" 5-S NA 0-12" y y gSILTY CLAY, ver  soft, ver  sli ht CL PID = 0

_ plasticity, 2.5Y 4/2 (dark brownish gray), 
saturated. 

_ 12-20" SILT, soft, no plasticity, saturated.
2.5Y 4/2. SW

_ 20-24" SAND, fine to medium grained, loose,
5Y 4/1 (dark gray). saturated.

10__ End of boring

Page 1 of 1



PROJECT NUMBER BORING NUMBER

IS27SB03

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 2' bgs START : 10/25/2005 END : 10/25/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 15" 1-S NA FILL, sand and gravel with some asphalt NA PID = 0
_ gravel, 5Y 3/1 (very dark gray), wet. Layer of 

orange sand and gravel at 13-15" bgs.
_

_

2__
2 - 4 12" 2-S NA FILL, sand and gravel with brick, asphalt, wood NA PID = 0

_ pieces, 5Y 3/1 (very dark gray), saturated.

_

_

4__ End of boring

314070

Page 1 of 1



PROJECT NUMBER BORING NUMBER

IS27SB04

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Indian Head, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 2' bgs START : 10/25/2005 END : 10/25/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 15" 1-S NA FILL, sand and gravel with some asphalt gravel NA PID = 0
_ and brick fragments, wet.

_

_

2__
2 - 4 10" 2-S NA FILL, sand and gravel with some asphalt gravel NA PID = 0

_ and brick fragments, saturated.

_

_

4__
2 - 4 2" 3-S NA FILL, sand and gravel with some asphalt gravel NA PID = 0

_ and brick fragments, 10YR 3/2 (very dark 
grayish brown, (saturated).

_

_

6__ End of boring

314070

Page 1 of 1



PROJECT NUMBER BORING NUMBER

IU14SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 21' bgs START : 10/11/2005 END : 10/11/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 20" 1-S NA 0-5" SAND AND GRAVEL, with trace clay, GP PID = 0
_ subrounded gravel, fine grained, sand, 10YR 

4/6 (dark yellowish brown), dry.
_ 5-20" CLAYEY SILT, stiff, low plasticity, 10YR ML

5/6 (yellowish brown). dry. 1/2-inch layer of 
_ black cinder-like material at 5' bgs.

2__
2 - 4 19" 2-S NA CLAYEY SILT, stiff, low plasticity, 10YR 5/6 ML PID = 0

_ (yellowish brown). dry. 1/2-inch layer of black
cinder-like material at 5' bgs.

_

_

4__
4 - 6 12" 3-S NA 0-5" SANDY CLAY, with abundant gravel, fine CL PID = 0

_ grained sand, no plasticity, medium soft, 2.5Y 
5/4 (olive brown), moist. 

_ 5-12" SAND, fine to coarse grained, 2.5Y  SP
7/4 (pale yellow), moist. 

_

6__
6 - 8 12" 4-S NA 0-5" SAND, fine to coarse grained, 2.5Y 7/4 PID = 0

_ (pale yellow), moist. 
5-12" GRAVEL, with some sand, fine to 

_ coarse gravel, fine grained sand, 2.5Y 7/4 (pale GP
yellow), moist.

_

8__
8 - 10 22" 5-S NA SAND AND GRAVEL, with trace clay, fine to GP PID = 0

_ coarse gravel, fine to coarse grained sand, 
loose, subrounded, 10YR 5/6 (yellowish 

_ brown), wet at 9 ft bgs. 

_

10__
10 - 12 20" 6-S NA 0-15" SAND AND GRAVEL, with trace clay, GP PID = 0

_ fine to coarse gravel, fine to coarse grained 
sand, loose, subrounded, 10YR 5/6 (yellowish 

_ brown), wet. 
15-20" CLAY, stiff, slight plasticity, 10YR 5/6 CL 

_ (yellowish brown), damp. orange and gray clay
lenses throughout. 

12__
12 - 14 24" 7-S NA SILT, stiff, gray and orange lenses ML PID = 0

_ throughout, 10YR 5/6 (yellowish brown) and 
GLEY1 7/10Y (light greenish gray), damp. 

_

_

14__
14 - 16 22" 8-S NA SILT, stiff, gray and orange lenses ML PID = 0

_ throughout, 10YR 7/1 (light gray), damp.

_

_

16__

314070

Page 1 of 2



PROJECT NUMBER BORING NUMBER

IU14SB01

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 21' bgs START : 10/11/2005 END : 10/11/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 24" 9-S NA SILT, stiff, gray and orange lenses ML PID = 0
_ throughout, 10YR 7/1 (light gray), damp.

_

_

18__
18 - 20 21" 10-S NA SILT, stiff, gray and orange lenses ML PID = 0

_ throughout, 10YR 7/1 (light gray), damp.

_

_

20__
20 - 22 19" 11-S NA SILTY SAND, very fine to fine grained sand, SM PID = 0

_ dense, 10YR 8/1 (white), moist to wet. 

_

_

22__
22 - 24 15" 12-S NA SILTY SAND, very fine to fine grained sand, SM PID = 0

_ dense, 10YR 8/1 (white), wet. 

_

_

24__ End of boring
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PROJECT NUMBER BORING NUMBER

IU14SB02

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : NA START : 10/11/2005 END : 10/11/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 19" 1-S NA SAND AND GRAVEL, 60% gravel, fine to GM PID = 0
_ coarse grained gravel,subangular, fine to 

coarse grained sand,10YR 4/6 (dark yellowish  
_ brown), dry. Bottom of spoon has 1/2-inch thick 

layer of  black ciner-like material.
_

2__
2 - 4 18" 2-S NA SAND AND GRAVEL, fine to coarse grained GM PID = 0

_ gravel, subangular, fine to coarse grained sand,
10YR 4/6 (dark yellowish brown), dry. 

_

_

4__
4 - 6 13" 3-S NA SAND, with trace gravel, fine to medium SP PID = 0

_ grained sand, fine subrounded gravel, 10YR 
7/4 (very pale brown), damp at 6' bgs. 

_

_

6__
6 - 8 12" 4-S NA 0-6" SAND, with trace gravel, fine to medium SP PID = 0

_ grained sand, fine subrounded gravel, 10YR 
7/4 (very pale brown), damp.  

_ 6-12" SAND AND GRAVEL, 90% gravel, GP
subangular, 10YR 6/6 (brownish yellow), wet. 

_

8__
8 - 10 13" 5-S NA SAND AND GRAVEL, 75% gravel, GP PID = 0

_ subangular quartzite gravel, 10YR 6/6 
(brownish yellow), wet. 

_

_

10__ End of boring

314070

Page 1 of 1



PROJECT NUMBER BORING NUMBER

IU14SB03

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 9' bgs START : 10/11/2005 END : 10/11/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 12" 1-S NA SILTY SAND AND GRAVEL, with trace clay, GM PID = 0
_ fine grained sand, subrounded quartzite gravel, 

10YR 5/6 (yellowish brown), dry.
_

_

2__
2 - 4 10" 2-S NA 0-8" SILTY SAND AND GRAVEL, with trace GM PID = 0

_ clay (clay content increases with depth), fine 
grained sand, subrounded quartzite gravel,  

_ 10YR 5/6 (yellowish brown), dry.
8-10" GRAVEL, quartzite, subrounded. GP

_

4__
4 - 6 14" 3-S NA 0-3" Slough from above. PID = 0

_ 3-14" SAND, fine to coarse grained, 10YR 5/4 SP
(light yellowish brown), moist.

_

_

6__
6 - 8 12" 4-S NA 0-6" SAND, fine to coarse grained, 10YR 5/4 SP PID = 0

_ (light yellowish brown), moist.
6-12" GRAVEL, with some sand, fine to coarse GP

_ grained sand, subangular quartzite gravel, 
10YR 5/4 (light yellowish brown), wet. 

_

8__
8 - 10 10" 5-S NA 0-3" CLAYEY SAND AND GRAVEL, coarse GC PID = 0

_ subrounded gravel, fine grained sand, soft clay,
2.5Y 3/3 (dark reddish brown)

_ 3-10" SAND AND GRAVEL, 7.5Y 5/8 (strong GP
brown), saturated. 

_

10__
10 - 12 4" 6-S NA 0-2" Slough from above. PID = 0

_ 2-4" CLAY, soft, high plasticity, wet, 2.5Y CH
5/3  (light olive brown). 

_

_

12__
12 - 14 24" 7-S NA CLAY, stiff, high plasticity, 2.5Y 5/3 (light  CH PID = 0

_ olive brown). wet.

_

_

14__ End of boring

314070
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PROJECT NUMBER BORING NUMBER

IU14SB04

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 8' bgs START : 10/12/2005 END : 10/12/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 9" 1-S NA SAND AND SILT, medium dense, 10YR 5/6 SM PID = 0
_ (yellowish brown), dry.

_

_

2__
2 - 4 15" 2-S NA SILT AND CLAY, medium stiff, no plasticity, CL PID = 0

_ 10YR 7/6 (yellow), dry. 

_

_

4__
4 - 6 12" 3-S NA SILT AND CLAY, medium stiff, no plasticity, CL PID = 0

_ 10YR 7/6 (yellow), damp. 

_

_

6__
6 - 8 6" 4-S NA SILT AND CLAY, medium stiff, no plasticity, CL PID = 0

_ 10YR 7/6 (yellow), damp. 
4-6" GRAVEL, subrounded to subangular, 1/8- GP

_ 1/2" diameter, wet. 

_

8__
8 - 10 4" 5-S NA 0-2" CLAY, soft, slight plasticity, 10YR 6/3 (pale CL PID = 0

_ brown), saturated. 
2-4" GRAVEL, saturated.

_

_

10__
10 - 12 2" 6-S NA SAND AND GRAVEL, fine grained sand, SP PID = 0

_ subrounded gravel, 10YR 5/4 (yellowish 
brown), saturated.

_

_

12__
12 - 14 2" 7-S NA 0-1" SAND AND GRAVEL, fine grained sand, SP PID = 0

_ subrounded gravel, 10YR 5/4 (yellowish  
brown), saturated.

_ 1-2" SANDY CLAY, no plasticity, yellowish CL
orange, saturated.

_

14__
14 - 16 18" 8-S NA 0-2" SANDY CLAY, no plasticity, yellowish CL PID = 0

_ orange, saturated.
2-10" GRAVEL GP

_ 10-18" SANDY SILT, very fine grained sand, ML
10-15" is gray and black layers and 15-18" is 

_ gray and orange layers, saturated. 

16__ End of boring

314070
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PROJECT NUMBER BORING NUMBER

IU14SB05

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 8' bgs START : 10/12/2005 END : 10/12/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 4" 1-S NA SILTY SAND AND GRAVEL, 2.5Y 7/3 GM PID = 0
_ (pale yellow), dry. 

_

_

2__
2 - 4 10" 2-S NA SILTY SAND, trace gravel, 2.5Y 8/4 (pale SM PID = 0

_ yellow), dry.

_

_

4__
4 - 6 9" 3-S NA SILTY SAND, with some gravel and trace clay, SM PID = 0

_ 10YR 6/6 (brownish yellow), damp at bottom  
2".

_

_

6__
6 - 8 1" 4-S NA SANDY CLAY, with some gravel, subrounded SC PID = 0

_ gravel, medium plasticity, 10YR 6/6 (brownish
yellow), wet.

_

_

8__
8 - 10 3" 5-S NA CLAYEY SAND AND GRAVEL, subrounded SP PID = 0

_ gravel, fine grained sand, soft, no plasticity, 
10YR 7/4 (very pale brown), saturated. 

_

_

10__
10 - 12 5" 6-S NA 0-3" CLAYEY SAND AND GRAVEL, SP PID = 0

_ subrounded gravel, fine grained sand, soft,  
no plasticity, 10YR 7/4 (very pale brown), 

_ saturated. GP
3-5" GRAVEL, subrounded to angular, 0.25-

_ 0.5" diameter gravel, saturated.

12__
12 - 14 8" 7-S NA SANDY CLAY, with some gravel, soft, no CL PID = 0

_ plasticity, 10YR 7/6 (yellow), saturated.

_

_

14__
14 - 16 10" 8-S NA 0-4" GRAVEL, subrounded to angular, GP PID = 0

_ 0.25-0.5" diameter gravel, saturated.
4-10" SILT AND SAND, very fine grained sand, SM

_ Black with gray banding, possible 
contamination no odor. 

_

16__ End of boring

314070
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PROJECT NUMBER BORING NUMBER

IU14SB06

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 16' bgs START : 10/13/2005 END : 10/13/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

0 - 2 18" 1-S NA 0-4" SILT AND CLAY, with trace gravel, 10YR CL PID = 0
_ 4/3 (brown), damp. 

4-18" SAND AND SILT, dense, hard, SM
_ 10YR 5/3 (brown). dry. 

_

2__
2 - 4 12" 2-S NA SAND AND SILT, very fine grained sand, hard, SM PID = 0

_ dense, 10YR 8/6 (yellow), dry.

_

_

4__
4 - 6 16" 3-S NA 0-4" Slough. PID = 0

_ 4-16" SAND, very fine grained, dense, 10YR SW
7/6 (yellow), dry.

_

_

6__
6 - 8 20" 4-S NA 0-12" SAND, with trace gravel, very fine SP PID = 0

_ grained, 7.5Y 5/8 (strong brown), dry.
12-20" SAND AND GRAVEL, coarse gravel, GP

_ 7.5Y 5/8 (strong brown), dry.

_

8__
8 - 10 17" 5-S NA 0-2" CLAY, with some gravel, medium stiff, low CL PID = 0

_ plasticity, 10YR 6/6 (brownish yellow), damp.
2-17" SAND AND GRAVEL, 90% gravel, GP

_ coarse angular gravel, 10YR 6/6 (brownish 
yellow). 

_

10__
10 - 12 15" 6-S NA 0-8" CLAY, with some sand and gravel, sub- CL PID = 0

_ angular gravel, 10YR 6/6 (brownish yellow), 
damp. GP

_ 8-15" GRAVEL, with some sand, coarse 
angular gravel, fine grained sand, 10YR 6/6 

_ (brownish yellow), damp.

12__
12 - 14 14" 7-S NA SAND AND GRAVEL, coarse angular GP PID = 0

_ gravel, fine grained sand, 10YR 6/6 (brownish 
yellow), damp. 

_

_

14__
14 - 16 12" 8-S NA 0-3" CLAY, with some gravel, medium stiff, CL PID = 0

_ medium plasticity, 10YR 5/4 (yellowish brown),
damp.

_ 3-12" SAND AND GRAVEL, coarse angular GW
to subrounded gravel, fine to coarse grained 

_ sand, 10YR 5/4 (yellowish brown), damp.

16__

314070
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PROJECT NUMBER BORING NUMBER

IU14SB06

SOIL BORING LOG

PROJECT : Site Screening Process Report      LOCATION : NSF-IH, Stump Neck, Maryland
DRILLING CONTRACTOR : Parratt Wolff
DRILLING METHOD AND EQUIPMENT USED : 4.25 inch ID HSA with 2" diameter, 2' split spoon sampler
WATER LEVELS : Approximately 16' bgs START : 10/13/2005 END : 10/13/2005  LOGGER : C. Brown
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,
(N)   MINERALOGY.

314070

16 - 18 5" 9-S NA SAND AND GRAVEL, with some clay, SW PID = 0
_ sub-angular gravel, fine to coarse grained 

sand, clay is soft with low plasticity, 10YR 5/6  
_ (yellowish brown) saturated. 

_

18__
18 - 20 13" 10-S NA SILT AND SAND, very fine grained sand, SP PID = 0

_ very dense, GLEY1 7/10Y (light greenish gray) 
and iron staining layering throughout, damp. 

_

_

20__
20 - 22 17" 11-S NA SILT AND SAND, very fine grained sand, very SP PID = 0

_ dense, GLEY1 7/10Y (light greenish gray) and 
iron staining layering throughout, damp. 

_

_

22__ End of boring
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PROJECT NUMBER WELL NUMBER

314070 IU14MW01

WELL COMPLETION DIAGRAM

PROJECT : SSP Report, Stump Neck SWMU 14  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  10/11/05 END :  10/11/05   GEOLOGIST :  C. Brown

3a
2

1 1- Ground elevation at well 32.5 feet above MSL
3b

2- Top of casing elevation 34.87 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casing4" x 4"

 b) concrete pad dimensions 3' x 3'

13' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8  15' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

17' 6- Type screen filter #1 Sand
7   

27' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 1 hr

Estimated purge volume Approximately 50 gallons

10' 6

 

 

8.5"

Page 1 of 1



PROJECT NUMBER WELL NUMBER

314070 IU14MW02

WELL COMPLETION DIAGRAM

PROJECT : SSP Report, Stump Neck SWMU 14  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  10/13/05 END :  10/13/05   GEOLOGIST :  C. Brown

3a
2

1 1- Ground elevation at well 31.92 feet above MSL
3b

2- Top of casing elevation 34.05 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casing4" x 4"

 b) concrete pad dimensions 3' x 3'

8' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8  10' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

12' 6- Type screen filter #1 Sand
7   

22' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 1 hr

Estimated purge volume Approximately 50 gallons

10' 6

 

 

8.5"
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PROJECT NUMBER WELL NUMBER

314070 IU30MW01

WELL COMPLETION DIAGRAM

PROJECT : SSP Report, Stump Neck SWMU 30  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  10/14/05 END :  10/14/05   GEOLOGIST :  C. Brown

3a
2

1 1- Ground elevation at well NA
3b

2- Top of casing elevation 119.35 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casing4" x 4"

 b) concrete pad dimensions 3' x 3'

15' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8  17' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

19' 6- Type screen filter #1 Sand
7   

29' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 45 minutes

Estimated purge volume Approximately 50 gallons

10' 6

 

 

8.5"
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PROJECT NUMBER WELL NUMBER

314070 IU30MW02

WELL COMPLETION DIAGRAM

PROJECT : SSP Report, Stump Neck SWMU 30  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  10/24/05 END :  10/24/05   GEOLOGIST :  C. Brown

3a
2

1 1- Ground elevation at well NA
3b

2- Top of casing elevation 118.52 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casing4" x 4"

 b) concrete pad dimensions 3' x 3'

15' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8  17' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

19' 6- Type screen filter #1 Sand
7   

29' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 45 minutes

Estimated purge volume Approximately 50 gallons

10' 6

 

 

8.5"
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PROJECT NUMBER WELL NUMBER
314070 IU30MW03

WELL COMPLETION DIAGRAM

PROJECT : SSP Report, Stump Neck SWMU 30  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  10/14/05 END :  10/14/05   GEOLOGIST :  C. Brown

3a
2

1 1- Ground elevation at well NA
3b

2- Top of casing elevation 121.15 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casin 4" x 4"

 b) concrete pad dimensions 3' x 3'

16' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8  18' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

20' 6- Type screen filter #1 Sand
7   

30' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 45 minutes

Estimated purge volume Approximately 50 gallons

10' 6

 

 

8.5"
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PROJECT NUMBER WELL NUMBER

314070 IU30MW04

WELL COMPLETION DIAGRAM

PROJECT : SSP Report, Stump Neck SWMU 30  
LOCATION : Indian Head, Maryland
DRILLING METHOD AND EQUIPMENT USED :   4 1/4" HSA 
DRILLING CONTRACTOR :  Parratt Wolff START :  10/14/05 END :  10/14/05   GEOLOGIST :  C. Brown

3a
2

1 1- Ground elevation at well NA
3b

2- Top of casing elevation 120.92 feet above MSL

3- Wellhead protection cover type 2' Stickup
a) Dia./type of outer surface casing4" x 4"

 b) concrete pad dimensions 3' x 3'

15' 4- Dia./type of inner well casing 2" I.D. Sch 40 PVC

8  17' 5- Type/slot size of screen 2" PVC Screen (.010 mm)

19' 6- Type screen filter #1 Sand
7   

29' 7- Type of seal Bentonite chips
4 a) Quantity used 1 bag (50 lbs)

8- Grout
a) Grout mix used Cement/bentonite grout mix

5 Development method Pump/Surge

Development time Approximately 45 minutes

Estimated purge volume Approximately 50 gallons

10' 6

 

 

8.5"
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